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Abstract 
The faunal similarities among the helminth infracommunities 
of 45 lesser scaup, Aythya affinis, from 13 lakes, 
representing 3 distinct biomes in Alberta, were compared 
using a variety of multivariate techniques. 

Recurrent group anelysis revealed a single group of 9 
commonly co-occurring species. No subsidiary groups could be 
formed. 

Cluster analysis revealed an overall high degree of 
similarity in the heiminth faunas of lesser scaup, with 
little tendency for infracommunities from the same lake to 
be more similar to each other than to infracommunities from 
different lakes. Clusters were based primarily on 
differences in abundance of the common species. 

Principal components and Varimax rotated factor 
analyses revealed two intermediate host suites of parasites, 
one using Hyalella azteca, the other using Gammarus 
lacustris. Very high frequency, abundance, and 
intercorrelation of abundances within suites, plus the fact 
that they use the preferred food of lesser scaup, suggested 
that these species are truly characteristic of that host. 
Furthermore, the evidence suggested that the similarity 
between infracommunities attributable to the intermediate 
host suites (plus other frequent species) was greater than 
the similarity attributable to biotic or abiotic 


characteristics of the lakes. 
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The structure of the infracommunities was investigated 
in terms of the linear distributional features of helminth 
species and niche overlaps between species. These data were 
then compared to predictions of random models. 

The frequent species showed restricted distributions 
and predictability in their sequence of occurrence along the 
gut. A test of inter-niche distances (as measured by 
distances between median points) against a random modei 
suggested more regularity in the distribution of species 
than predicted by chance. The large absorber guild preferred 
the mid- and posterior regions of the gut; the non-absorbers 
preferred the anterior. Both groups were significantly 
different from random distributions but collectively they 
suggested an even spread across the intestine. 

The low overlaps among the frequent species suggested 
that they differed significantly in their niche exploitation 
patterns whereas the high overlaps among infrequent species 
suggested a high degree of similarity in their niche 
exploitation patterns. Most of the reaiized niche overlaps 
(average niche overlaps) among the frequent species were 
significantly smaller than their fundamental over laps 
(summed niche overlaps). This significant reduction, from 
fundamental overlap to realized overlap, was interpreted as 
evidence for interaction between these species. Most of the 
realized niche overlaps among the infrequent species were 
not significantly different from fundamental overlaps. This 


was considered evidence for iack of interaction among these 
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species. 

A summary of the evidence suggested two components in 
the infracommunities: the deterministic component composed 
of waterfowl generalists and lesser scaup specialists, and 
the stochastic component composed of specialists in other 


hosts. 
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Preface 


A Chemist Looks At Parasitology 


Parasitology! Parasitology! 

One part of science to two of mythology, 
Oodles of doodles that you will insist 
Are micro-sized monsters that just can’t exist, 
Papers replete with long names in italics 
Describing in jargon the fanciful antics 
Of creatures who live on the fat of the land 
In host after host without lifting a hand. 
Parasitology! Queen of Biology! 

One part of science to two of mythology. 
Don’ t you owe nature a humble apology? 


Written by Dr. A.E.R. Westman for 


the retirement of Dr. A. M. Fallis 
31 May, 1972, Toronto 
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T. Introduction 


“But it is time for a speculative phase in the development 
of the ecology and evolution of parasites” 


Peter W. Price, Evolutionary Biology of Parasites, 1980 


Are there features of the environment that account for 
similarity of composition between communities? Are there 
features which provide for structure within communities? 
These questions seem to be the major stimuli that have 
generated research in community ecology for decades. They 
permeate both the early research, which focused primarily on 
describing the elements of the community, and current 
research which attempts to elucidate the underlying 
mechanisms that contribute to the similarity between, and 
structure within, communities. 

These questions suggest two principle lines of 
research, the first of which concerns similarity of 
composition. As successive observations are made in 
different areas, the fidelity of certain species to 
particular habitats raises questions about the nature of the 
habitat, or of the species themselves, that accounts for, or 
allows, this fidelity. Repetitive observations on a single 
area often suggest some level of organization within a 
community and thus generate questions on how, or why, a 


community 1s assembled or structured. Plant ecologists 
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appear to have been the first to recognize repetitive 
associations and the different frequencies of species 
occurrences in similar associations (e.g., Gleason, 1920: 
Braun-Blanquet, 1932; Raunkiaer, 1934). These ear ly 
observations led to widely divergent views of the nature of 
the community and the inherent similarity between some 
communities. Tansley (1935) viewed the community as an 
integrated fundamental unit, having discrete boundaries, and 
amenable to classification. Gleason (1926) on the other 
hand, was a leading proponent of the individualistic view in 
which the community, as a unit, is merely a convenient 
abstraction used by ecologists to classify what is simply a 
collection of populations with similar environmenta | 
requirements. This latter view led to the development of 
gradient analysis as a technique for studying popuiations on 
a continuum and led to attempts at correlating species 
distributions with environmental variables (e.g., Whittaker, 
lovee 

Zoologists seem to have avoided being drawn into the 
discontinuous versus continuous controversy yet are still 
very much concerned with similarity questions. This is 
perhaps most evident in the literature on marine 
invertebrate faunas where many studies have shown that 
certain species of plankton can be grouped by their apparent 
fidelity to particular water bodies (examples in Rottman, 
1978). The term recurrent group has been coined for these 


associations of seemingly allied species and their 
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recognition has led to a new generation of analyses designed 
to compare similarities of faunas (Fager, 1957: Stephenson, 
1972; Wishart, 1978). Aithough the centroversies are not as 
pronounced, nor the techniques necessarily the same, 
zoologisits are addressing essentiaily the same questions as 
the botanists: are there recurrent groups and, if so, are 
they correlated with particular environmental variables such 
that they characterize a specific habitat? 

The second line of research concerns structure within 
the community and has been primarily the province of 
Zoologists. Perhaps one of the greatest challenges in this 
area has been the Competitive Exclusion Principle attributed 
to Gause (1934). Stated Simply: two species with identical 
requirements cannot coexist simultaneously in the same area. 
Observations on natural communities, however, often reveal 
closely related species living together in apparently the 
same habitat. Several mechanisms have been proposed to 
explain this coexistance and the inherent effect on 
community structure. Two of these, competition (leading to 
niche differentiation) and predation (acting to prevent 
competitive exclusion), seem to generate the greatest 
controversy. Some authors (e.g., Pianka, 1978) suggest that 
competition, although difficult to study and demonstrate in 
natural communities, is responsible for 
niche-diversification resulting in the apparent complex 
structure seen in some communities. Others (e.g., Dayton et 


al., 1974) implicate predation as the driving force 
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Reeponei bie for maintaining structure. Menge and Sutherland 
(1976) suggested that competition and predat‘on are 
complementary. They predict that competition will be the 
most important organizing mechanism in trophically simple 
communities while predation wiil be the primary mechanism in 
trophically complex communities. 

Neither of these questions, similarity or structure, 
aré common in the helminthology literature but both have 
been addressed to some extent. 

One of the basic tenets held by most heiminthologists 
is that individual hosts of the same species tend to be more 
Similar to each other, with respect to their heiminths, than 
to individuals of another species (Baer, 1951: Dogiel, 1964; 
Noble and Noble, 1974). Acknowledging this tenet, similarity 
questions became more interesting when related and/or 
ecologically similar hosts were found to share some of the 
Same species of helminths, or when the same host species, 
sampled at different parts of its geographical distribution, 
exhibited little similarity in helminth faunas (Dogiel, 
1964), 

Perhaps the first to take a holistic, communi ty 
approach and to quantify their observations were Holmes and 
Podesta (1968). They found the helminths of wolves to be 
basically similar over a wide geographical range while the 
helminths of coyotes varied extensively between regions. 
Their analyses suggested that observed distributions of 


helminths across these host species were explicable by the 
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respective host’s food habits. This quantitative, community 
approach to similarity has been fol lowed by some recent 
authors (e.g., Pence and Seli, 1979, comparing helminth 
faunas of greater and lesser prairie chickens, Tympanuchus 
cupido and I. pallidicintus). Unfortunately, others, 
addressing what should be identical questions, have provided 
little more than species lists coupled with prevalence 
(e.g., Bush and Forrester, 1976, comparing helminth faunas 
between different populations of white ibis, Eudocimus 
albus). In short, although many helminthological studies 
provide ample data to address questions related to 
similarity or dissimilarity of faunas, few take advantage of 
those data and an even smaller proportion of those attempt 
to quantify their results. 

Structural questions are also inherent in many 
helminthological studies but authors seem to focus primarily 
on an individual species’ predilection for choosing a 
specific intermediate host or a particular location within 
the definitive host. In effect, the questions are again 
concerned with habitat selection and few authors consider 
the synthesis of more than one individuals’ niche preference 
into a community matrix, thus negating subsequent community 
analyses. 

Organizational questions have been recognized, however 
(summarized in Hair, 1975), and have recently led to four 
divergent views of community structure in helminths. Rohde 


(1977, 1979, and references therein) suggests that the 
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likely reason for niche restriction is to increase 
intraspecific contact thereby facilitating mating. Price 
(1980) suggests independent colonization by specialists 
adapted to different habitats. Brooks (1980) advanced the 
hypothesis that helminth communities were simply coevolved 
units with no interaction in descendent communities. None of 
these authors consider interactions between species as 
important organizing forces. Holmes (1973) and Hair and 
Holmes (1975) suggest that niche restriction is due to 
biotic interactions, the inference is that these communities 
are mature and that niche restriction is a mechanism to 
avoid competition. 

Aithough some helminthologists have addressed community 
questions, none have extolled the benefits of their systems 
for ecological analyses. Helminth communities, especially 
communities of intestinal helminths, have four major 
features which make them an interesting alternative to the 
commonly-used freeliving assemblages with which to 
investigate questions on community similarity and structure. 
First and most important, is that they are confined to a 
single host individual, which provides unambiguous 
boundaries within which interactions between helminth 
species are complete. The assemblage of helminth species in 
each host can be considered an infracommunity, in a sense 
analogous to the use of infrapopulation for the population 
of a given helminth species in an individual host (Esch et 


al., 1975). Second, since each host individual provides a 
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separate, independent infracommnunity, infracommunities are 
easily replicated and features of structure or similarity 
can be investigated statistically. Third, one of the truly 
unique features in these systems is the complete lack of 
predation on, or by, helminths within the*host intestine. If 
Menge and Sutherland (1976) are correct, this should 
increase the importance of competition as an organizing 
force. Fourth, a final useful feature of the intestinal 
habitat is that it is a complex gradient, with most of the 
physical and chemical parameters changing along the iength 
of the intestine, but generally correlated with the 
location. A single environmental axis therefore provides 
most of the information about the environment of an 
intestinal helminth (this concept will be discussed more 
fully later). 

My proposal is to examine intestinal helminth 
communities of lesser scaup ducks, Aythya affinis (Eyton). 
Noting that "...there is no such thing as a standard 
protocol for community analysis" (Inger and Colwell, 1977), 
I will address features of the two topics that I have 
introduced above - similarity between infracommunities and 
structure within infracommunities. Specifically, my first 
objective is to look for recurrent groups of helminths 
within the infracommunities and to examine similarity 
between infracommunities. My second objective is to examine 
structure within an average infracommunity using actual 


infracommunities as replicates, and to look for interactions 
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important to that structure. I will generate many more 
questions than I will answer and hope that any conclusions 
reached are reasonable considering the information 
available. First, however, I turn to particular features of 
the system on which my assumptions and conclusions are 


based. 
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il. The System 
It is not my intent to furnish a comprehensive review of 
avian biology nor helminth physiology. Rather, because of 
the unusual system, I simply attempt a brief overview of the 
salient or unusual features, limited to factors important in 


determining the nature of the community. 
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Lesser scaup are considered to be the most common 
diving duck in continental North America (Palmer, 1976). 
Bellrose (1976) states that the breeding population averaged 
6.9 million between 1955 and 1975 with a low of just over 5 
million in 1965 to a high of over 9 million in 1959. The 
estimated wintering population in the late 1960's was on the 
order of 4 million (Palmer, 1976). Data collected by the 
United States Fish and Wildlife Service and made available 
by the Canadian Wildlife Service indicates the estimated 
lesser scaup population in Alberta in 1976 was over 1.7 
million. 

Lesser scaup breed throughout the Canadian Prairies and 
the northern United States. They winter principally along 
the Atlantic and Pacific coasts of North America and the 
coastal plains of the southern United States. Although the 
precise migratory corridors are unknown (Palmer, 1976), 40% 
of the lesser scaup wintering in Maryland, 29% of those in 


New England, 21% of those in Louisiana, 30% of those in 
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Texas, and 27% of those wintering in California originate in 
Alberta (Bellrose, i976). 

Breeding birds are seasonally resident, males until the 
females are well-into incubation, females until several 
weeks post-hatching (Trauger, 1971; personal observation). 
Surplus males and most non-breeding females (generally those 
under age two) raft together and move between water bodies 
(Trauger, 1971). Lesser scaup undergo a post-nuptia! molt 
(July to August for males, early fall for females) rendering 
them flightless for a period of at least 3 weeks (Palmer, 
1976). This confines them to a particular lake much the same 
as if théy were breeding birds. Thus, male birds still in 
pair bonds, female birds brooding, and non-flying moulting 
birds are on a lake a sufficient length of time to be 
considered residents. As such, their helminth communities 
should reflect the dynamics of lesser scaup helminths in 
that lake. Lesser scaup constitute an abundant and motile 
habitat, but selection of seasonally resident birds can 


minimize the problems associated with that motility. 


A Single Resource Axis 

The gastrointestinal tract is, without question, the 
most favored site for adult helminths (Mettrick and Podesta, 
1974). I have focused my attention on the helminths found in 
the intestinal tract of lesser scaup. My area of attention 


is a discrete unit, beginning with the proximal end of the 


a 


Or ay | eet oe 
7 _ ) 

: — 
| ot! 0S Ore exet 
| erGthtipd) wrvedtA 
i 
‘Inebties4 ~hignoetae a5 Pistia E ane 
paiteduant otnl-! ir sin pladi watt’ = 


vequanT! So trivisnedape ame 


. 
7 Le _ 
fui steniprtoleimattt 89 nh gaiaed 
7 : 5 i] 


a 

i —_ _ 
ent (tidy z6ten pane 
fenevee TL) A! 20! oi? 


(aprievreado | ahice tea Mt \ Ba 
geo Wi he aeiieD! de hgmet ort bse 1a; or faan has soham wihque 


aftegoT J75" (ow? 508 asoru 


‘hom Tefequn:teoq. & OpISnry iueve ag284J “Ukr xagussT) 


painebrie (28) cin tot Fiai vices defen 10% reugud o3 yiul) 
ge 4 ~ol evaltngit? many 


aeonfisS |) ansew © 2268? JR. 10 bhorae: 


Yi n~edte adottnos ant . tater 


= iZ D oe rl ty Dy Es isi iho t S50) .65 oY Erti 
7 
fifty 4175S BF i otkm (eat . 267? o pales. “soe ent tt es 


fiyorm aryl tsnon On6 onboard 455'd elans* ,20Aa0 t6q 


“4°Or Smtl Jo Aarons: tnhetatrtiuve 9 6Ms) 6 no 848 abet ’ 

eet itounmos minimise stat House Bk einevtes berehrenco . 
: ’ z 4 4 : 7 

at andnimiet qusoe Wess’ sa tmanyo sii joal te. of uoria 


atitem ors fosonud® na slur’? enon guess -eg2e] .omsl tende 


: ' - 
* shald inehiees \ fl enmeese Yo notices iud ,dedrae 


eipition Doticritte nf * towecs Melton att estmiat 


° j ; ry > _ - 
y, | , avs : 
7 ; : al _ L : \ a : : 
’ : - 


oo 
_ 


os 2h ot G 
(os 
a 


ue oat nine 
+03 apn pete aft 
ae 
aT brs ‘" | 


in etait “i 
sore + ke es it 
ai) _.2j' ae “lee DET 

ot aa ean 

po? = aoe Oke 


_ 


nmi 


ia 


rf 
oe oD 
i hal 
f 


‘emi Aer ia rd 


11 


small intestine and ending with the distal end of the large 
intestine. It has three obvious and distinct habitats: the 
small intestine, the large intestine and the ceca. Ecotones 
between these habitats are narrow or absent. 

The small intestine is essentially an aquatic 
environment (Crompton, 1970) with little turbulence 
(Crompton, 1973). In mammals, there is a gradient of 
proteins, amino acids, and carbohydrates along the small 
intestine (Mettrick, 1971). Although this has not been as 
carefully documented, data in Crompton (1969, 1970) suggest 
a similar gradient in ducks. Predictable differences in 
mucosal morphology occur, such as the change in size and 
number of villi along the intestine (Crompton, 1973). The 
overall constancy and predictability of properties along the 
intestinal gradient are features stressed in the reviews by 
Crompton (1973) and Mettrick and Podesta (1974). The smal] 
intestine is generally considered homeostatic by Read (1971) 
although Hopkins (1969) and Crompton (1970) suggest that it 
may be more stable in the posterior portion than in the 
anterior. Rogers (1962), considering the general concept of 
the alimentary canal as an environment, suggests that the 
physico-chemical properties vary not only along the length 
of the gut but with the distance from the mucosa as well. 

The ceca of ducks are of the intestinal type (i.e., 
containing intestinal materials), and presumably have a role 
in digestion (Ziswiler and Farner, 1972). The large 


intestine functions primarily in water resorption and in 
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12 
temporary storage of intestinai contents, with no apparent 
role in digestion (Ziswiler and Farner, 1972). 

The intestinal tract represents a single resource axis; 
the small intestine is a complex gradient, characterized by 
clines of physico-chemical properties, while the large 


intestine and ceca are relatively homogeneous. 


Populating the Host - Immigration and Death 


With rare exception, the species comprising the 
helminth community in jiesser scaup are acquired by ingestion 
of an infected intermediate host. It seems intuitively 
obvious, therefore, that the food habits of lesser scaup are 
of fundamental importance to the development of the helminth 
community. Early reports on the feeding ecology of lesser 
scaup (Bent, 1923; Cottam, 1939) suggested that they are 
chiefly vegetarian. Although Rogers and Korschgen (1966) 
reported traces of vegetable material in all birds examined, 
they concluded that animal material is the most important 
food source (see also the summary in Palmer, 1976). There 
seems little doubt that invertebrates, principally 
amphipods, are the most important food on the breeding 
ground (Rogers and Korschgen, 1966; Johnsgard, 1975; 1979). 
Not surprising, Graham (1966), Denny (1969), Podesta and 
Holmes (1970a, 1970b), and Hair (1975) found that the 
dominant helminths of lesser scaup on Cooking and Hastings 


Lakes, Alberta, cycled through Gammarus lacustris or 
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Hyalelila azteca, two locally abundant amphipods. 

For such helminths which are passively transported to 
the host, chance is an important component in reaching a 
host and contributing to the helminth community. The 
legendary high reproductive potential of many helminths has 
often been considered an adaptation of these helminth 
species to enhance the odds for survival (but see Jennings 
and Calow, 1975 for an alternative view). Recent studies in 
both terrestrial and aquatic systems suggest that some 
intermediate stages may alter the intermediate hosts’ 
behavior resulting in enhanced predation (see review in 
Holmes and Bethel, 1972). Facilitated transfer by the 
helminths infecting lesser scaup has not been tested and it 
is not Known to what extent, if any, the lesser scaup 
helminth community is selectively populated. 

None of the intestinal helminths of scaup is Known to 
reproduce in situ; increases in the fauna are strictly 
through immigration of new larval stages. On the other hand, 
once excysted in lesser scaup, the helminths cannot move or 
migrate between birds. In effect, emigration equals death. 

In summary, the helminth assemblages observed in the 
birds sampled reflect the balance of immigration and death, 
with immigration a function of the feeding ecology of lesser 


scaup, perhaps enhanced by facilitated transfer. 
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The Intestinal Guilds 

My analysis, limited to helminths, includes 
representatives from the Trematoda, Cestoda, Acanthocephala, 
and Nematoda. I consider all of the intestinal metazoa, in 
my system, to collectively form three distinct feeding 
guilds (sensu Root, 1967) in that, regardless of taxonomic 
position, they exploit the same class of environmental 
resource by a similar fashion within each guild. 

Trematodes have a well-differentiated gut and are 
generally considered to be grazers, feeding indiscriminately 
on host tissue and/or blood and on intestinal contents 
(Rogers, 1962). Recent evidence (Erasmus, 1972: Pappas and 
Read, 1975) suggests that a surprising amount of nutrient 
uptake occurs through the body wall, much as in cestodes and 
acanthocephaians. The latter two groups lack a 
differentiated gut and all are true absorbers. Nutrients, 
consisting of small molecules from the intestinal contents 
or host secretions, are absorbed across the body wal] 
(Rogers, 1962; Crompton, 1973). Nematodes have a 
well-differentiated gut and feed on blood and/or tissue of 
the host or on intestinal contents (Rogers, 1962). Their 
cuticular covering appears to be impervious to nutrient 
uptake (Rogers, 1962). Thus there are four diverse groups of 
metazoans feeding on essentially the same products by 
somewhat different mechanisms: The strict absorbers lacking 
a gut (cestodes and acanthocephalans), the strict engulfers 


posessing a well-differentiated gut and incapable of 
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absorbing across the body wali (nematodes), and the 
intermediary indiscriminately, engulfing and occasionally 
absorbing trematodes. 

I conclude that the fundamental unit of this system is 
a trophically simple complex, composed of three distinct 
guilds of helminths: the indiscriminate, engulfing 
trematodes, the absorbing cestodes and acanthocephaians, and 


the discriminate, engulfing nematode. 
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III. Study Areas 
Collections were made from lakes in three of the four biomes 
of Alberta (Figure 1). Omitted was the foothill-mountains 
biome, where lesser scaup do not breed reguiarly and are 
mostly transients. Selection of lakes was made with an 
attempt at maximizing variability (both abiotic and biotic) 
within each of the three remaining biomes. 

The southeast portion of Alberta is an arid short grass 
prairie. Permanent water bodies are rare; those that persist 
are generally man-made reservoirs. Four lakes in the short 
grass prairie were sampied. All were man-made and all had 
essentially similar surrounding land-use: predominantly 
pasture with a moderate degree of cultivation. Trees were 
typically absent, when present they were planted windbreaks 
of shrub willows (Salix spp.) along scattered sections of 
the shore. 

Aspen parkland covers a band in the south-central] 
region of Alberta, widest along the eastern boundary and 
narrowing as it approaches the foothills in the west. The 
parkland effectively provides a transitional ecotone between 
the prairie to the south and the boreal forest to the north. 
Traditionally, it was an area of alternating aspen groves 
and grassland although most of it is now in cultivation or 
pasture. It is characterized by large, shallow lakes, smal} 
sloughs, and ponds. Four lakes in the aspen parkland were 
sampled, all were extremely shallow, each with an average 


depth of less than a meter. All had a belt of typical aspen 
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Figure 


1. 


Sample Lakes in Alberta. 1=Prairie, 2=Aspen 
Parkland, 3=Boreal Forest, 4=Montane. Half 
circles=1976, Solid circles=1977, Open squares= 


1978, Solid squares=1977 and 1978. 


parkland along the shore varying from a minimum of 10% of 
the shore at Fleeinghorse to a maximum of 50% at Dusty. The 
remaining shoreline was either in pasture or in cultivated 
fields. 

Most of ier ta is boreal forest. This area is 
characterized by a profusion of lakes, ponds, sioughs, and 
muskeg, generally differing from the parkland in having 
deeper lakes and permanent small bodies of water. Five lakes 
in the boreal forest were sampled. Ali were relatively large 
and each had an average depth of at least 3 meters. Three of 
the lakes (losegun, Wolf, and Bistcho) were completely 
surrounded by boreal forest, the remaining two (Charron and 
Chip) had 80 and 70% of the shoreline in boreal forest 
respectively. The area on Charron and Chip not covered by 
forest was in either pasture or cultivation. 

Selected abiotic features for each lake are presented 


in Table 1. 
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Table 1. Summary of abiotic features of 13 Alberta lakes 
Surveyed during 1976, 1977, and 1973, 
Area Shoreline Average Maximum 
(hectares) (km) depth depth 
(m) (m) 
BIOME 

Pea Lee 
Rattlesnake Iayg 16.4 Saal 6.3 
Murray L730 34.1 ‘Lise Gag 
Tye peda 393 ia 4.0 5.4 
Cowoki O17 2204 eee G26 

Parkland 
Lane s 760 2 G9 5 as aoe 
Dusty 393 L210 le: UU is 
Bellshill 367 eee calle Wes 
Fleeinghorse 285 eS) dhs per 

Boreal 
Iosegun oS an7 0G 4.6 LON 7 
Chiuep 1519 Diigo 5% Sk 
Charron 838 elon te) 36 5.4 
Wolf 233 ire dt 4,2 See) 
BLlsecno 41396 164.8 3.6 Sere, 


* No data available; 
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IV. Methods and Materials 
Helminthology 

A total of 45 birds was collected from 13 lakes during 
the breeding seasons of 1976-1978. Collections were 
initiated on the southernmost lakes in mid-May and 
progressed northward until the northernmost lake was sampied 
in late July-early August. This design followed the breeding 
chronology of lesser scaup and allowed the collection of 
resident birds on each lake. Breeding females were collected 
in priority over other birds, followed by mated males and, 
as a last resort, moulting birds. All birds used in the 
present analyses were either breeding females or their 
mates, with the exception of one male from Belishil!l Lake 
that was part of a trio and one male moulter from Bistcho 
Lake. All birds from each individual jake were collected 
within a two day period and, on the larger lakes, all were 
collected within the same general region. 

Within five minutes of death, the intestinal tract was 
isolated by tying at the junctions of the gizzard-smal] 
intestine and cloaca-large intestine. The tract was removed 
from the carcass and arranged in the bottom of an enamel pan 
so that no portions of the tract overlapped. The pan was 
then flooded with absolute ethanol which had been chilled to 
approximately -70C by saturating the alcohol with blocks of 
dry ice. The intestinal tract, effectively frozen in less 
than 30 seconds, was placed in a plastic bag, sealed, and 


removed to a cooler with dry ice. The intestinal tract 
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remained frozen until subsequent examination. This rapid 
freezing ensured that not only would the helminths be 
preserved, but there would be no opportunity for post-mortem 
migration of the helminths. 

In the laboratory, the small intestine was partially 
thawed, straightened, and cut into twenty equal sections. 
Each section of the small intestine, the large intestine, 
and each cecum was placed in an individually numbered 8 dram 
vial and returned to the freezer. At the time of 
examination, each section of the small intestine was 
individually thawed in saline. The contents were expelled, 
the large worms were removed, and the intestinal contents 
were gently homogenized in the saline. The section was then 
split longitudinally, placed serosal surface up in a petri 
dish with saiine, and this surface was then scraped. This | 
procedure removed those helminths in intimate contact with 
the intestine yet did not damage the specimens. 

The exceptionally large number of helminths frequently 
encountered in individual intestinal sections necessitated 
using a dilution technique. When more than 500 helminths 
were found in a section, the long or heavy bodied helminths 
were removed and counted individually; the remaining 
helminths and intestinal contents were poured into a 100m) 
graduated cylinder. Saline was added to the cylinder to 
bring the level to 100ml, the cylinder was inverted several 
times, and the contents were allowed to settle. The 


supernatant was decanted and the process repeated until the 
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supernatant was clear. The supernatent from all sections in 
the first 10 birds examined was searched for helminths. None 
were found. This procedure facilitated helminth recovery by 
removing intestinal mucesa and detritus. Following this 
procedure, saline was again added until the solution 
equalled i00m1, the cylinder was inverted four times, and 
10m1 of mixed solution was decanted into a petri dish. All 
helminths in this 10ml subsample were counted and 
identified. A second 10m] sample of mixed solution was 
decanted and the helminths in this subsample were counted 
and identified. The results of the two subsamples were 
compared. If the abundances of the most common helminths 
differed by more than 15% (approximately 1% of the cases), a 
third subsample was counted. This procedure was repeated 
until two subsamples were in agreement. The sum of the 
heiminths in the two samples was then multiplied by 5 as an 
estimate of total abundance, by species, in that section. 
Helminths were identified in temporary water mounts 
using a compound, phase-contrast microscope at 600X 
magnification. Permanent preparations were made using 
standard techniques and a variety of stains. However, these 
preparations were found to be inadequate for identification 
of the many species of small hymenolepid cestodes without 
prior knowledge of internal anatomy obtained from temporary 
water mounts. Nematodes and acanthocephala were identified 
as temporary mounts, cleared in a 1:1 mixture of lactophenol 


and beechwood creosote. 
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Estimates of Lake Biota 

Although time constraints did not permit a 
comprehensive biological survey at each lake, attempts were 
made to obtain semi-quantitative estimates of invertebrates 
and fish. Invertebrate samples were obtained from dip net 
samples taken in vegetated areas both along shore and 
offshore. The number of samples taken was in an inverse 
proportion to the number of amphipods obtained; the fewer 
the number of amphipods in initial samples, the more 
extensive the sampling effort. Invertebrates were aiso 
collected in seine samples taken in vegetated areas along 
shores and in a dredge sample of approximately 2 meters 
taken offshore in deep water. Fish samples were obtained 
from seines, gill nets, and minnow traps. Seine sampies were 
taken along shores, in both vegetated and open areas; the 
maximum depth sampled in each lake was approximately i 
meter. A single gang of gill nets, composed of 45 meters 
each of 2.5, 5, 7.5, and 10 cm mesh, was set overnight for a 
single hight on each lake with the exception of stocked 
lakes or those supporting commercial fishing. Nets were not 
set in parkland lakes due to their very shallow nature. Two 
minnow traps were set each night for 3 nights. In lakes 
where gill nets were set, the traps were attached to the 
gang of gill nets for one overnight set; on the remaining 
two nights, and all 3 nights on other lakes, the traps were 
set in shallow water. Table 2 presents semi-quantitative 


data on invertebrate collections and fish collections for 
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each lake sampled. 

Estimates of waterbird populations were made from 
replicate transect counts conducted at the same time on two 
consecutive mornings. Counts were made from a 19 foot 
freighter canoe (inflatable Zodiac on fly-in lakes) equipped 
with an outboard motor moving at approximately 5 - 7 km/hr. 
Each morning, a transect was run along shore, through weed 
beds when encountered, for approximately 2 - 3 km. In those 
lakes where waterbirds were rare, the entire lake shore was 
counted. When the shore transect was completed, an open 
water transect was conducted. On smaller lakes, the largest 
expanse of open water was surveyed; on Verge lakes, 
approximately 2 - 3 Km were surveyed. The same transects 
were surveyed a second morning and the results of the 
surveys were averaged to determine the number of each 
species of bird per Kilometer om each lake. Occasionally, 
later work on a lake revealed the presence of a species not 
detected during the initial survey or a greater abundance of 
a species than suggested by the transect. In these cases, 
the rank of abundance of each bird was subjectively 
re-evaluated to reflect the additional information. Tables 3 
and 4 present comparisons between lakes based on the 


numerical abundances and on subjective ranks respectively. 


Analytical Methods 


This brief section includes general methods pertinent 
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to most of the thesis. Specific methods and their 
interpretation are important in later sections and will be 
discussed when first used. 

The large size of my dataset required some form of 
summarizing statistics. Using individual birds as 
replicates, I chose to use means, standard deviations, and 


rc 


ranges for that purpose. For describing the distribution of 
a population along a gradient, I used the location of the 
median individual and the anterior and posterior end points 
of that distribution. Since each intestine was divided into 
20 equal sections, and since the exact location of 2 
population’s first or last individual within a section could 
not be determined, the populations were assumed to begin and 
end in the middle of the first and last sections of 
occurrence respectively. This allows a maximum of a 2 1/2% 
error of exact location. 

Testing for normality within the dataset was difficult. 
I attempied using the Kolmogorov-Smirnov statistic and 
measures of skewness and kurtosis. The results from any of 
these tests were inconsistent and difficult to interpret. 
For example, how far can observed values deviate from zero 
when testing skewness and/or kurtosis and still be 


. 


considered reasonably normal? For that reason, ali result 


(n 


were tested with the appropriate non-parametric statistics. 
All general analyses were done using the programs in 
MIDAS (Fox and Guire, 1976). Cluster analyses were done 


using Clustan (Wishart, 1978). Clustan will not read data 
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files from MIDAS, but will read SPSS files. SPSS will read 
MIDAS files; therefore, SPSS was used as an interface 
between the two systems. No analyses were performed with 
SPSS. Unless stated otherwise, 5% was used as the acceptable 
level of significance for ail eet oy 

Finally, noting Connor and Simberloff’s (1979) 
admonition "You can’t falsify ecological hypotheses without 
data", I include in Appendix 1, a complete intestinal data 
matrix for each bird used in this study. From these 
matrices, all of the data presented in the following 


analyses can be generated. 
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V. The Helminth Fauna 
Forty-five birds were examined, three from each lake except 
Fleeinghorse and Rattlesnake. The initial three birds 
collected from Fleeinghorse were unique in their overall low 
number of helminths and an additional three birds were 
collected and examined. Three birds were sampled from 
Rattlesnake in each of two successive years, 1977 and 1978. 
Attempts to get replicate samples for other lakes in 1978 
were thwarted by lack of birds or exceptionally low water 
levels, making collection impossible. 

Summed across all host individuals, a total of 59 
species of intestinal helminths, representing over one 
million individuals, was found. At the individual host 
level, there was a mean of 22,231 individual helminths per 
bird (s.d.=24,816; range=81 to 108,477) and a mean of 14 
helminth species per bird (s.d.=4; range=8 to 28). Seventeen 
species were singletons, occurring as single individuals in 
one bird, all were immature and none could be identified. An 
additional 13 species occurred in less than 5 birds. Some of 
these were mature and could be identified, others were 
immature and identification could not be made. Appendix 2 
provides available taxonomic data for these 30 species. For 
most purposes, except where noted, the dataset has been 
reduced by eliminating these 30 species. 

Table 5 presents data on frequency and abundance for 
all species occurring in five or more hosts. Several 


clarifications are necessary. The only identifications made 


She" 


om 
go cbs bennett 


‘ | us 
) ee4rid ne al  SBn ia ep Sica 
is rc oye my supiou BA4aw aren 1 nent badae! To 


pete sand tanotiibhs fs brie erltnimfant to recim ; : 
mitt befamsa saew abaid saat _bonrmsxe tne betoelloo | 
‘for: one WVOt sqeey svidaesoue ew! to dose ni gienaet tian “a 


ivr 
Kies 


ReOt pt sehat nariia 107 ealomse sinnitqes t99 or aveqnet ih t 
aotew wol yl fenotiqeoss 16 abd to Haat vat bedewdd orow 


. aldtaecnwmt catiostios pnt tam _atevet 

Oe 4o-leto? & ,elsubtvtont dent (16, seo1ss tems : 1 

ano ove ontinezerqes | edtnimiart Tents 257df %o estoaqe. 

teord fsubtvibai off 44 “bauo? asw ,eteubiyrbny eat 00 tm 

“ni edédimten tsubtvibni PES, SS toy tise 6 gew ovedtd tewet | 

Rr 16 qasew s bra ({Vb,80t of 78=99n6% -3t8,8C= 6.2) Bate 
ewaddeve2 . (BS of Geepnst :he/b. 2) Bric s9q 2efsege dinimt ert 

a eTaubiw tort sipite’ es Qniwnsc | eroistonre saw ast osqe 

pul Hartt Aebt ed bivos snon bos a wiamn s1sw (he ,e0td ano 

+5 he? abried@ nedf azel nt beiieg6 eetoeqe a! jearotitehs 

| angw Brande. bert} thebt’ ed bluso brs sus sm etew szerid 

¢ ‘ibneqaA . bern 5d Sor biluea nottsor? | then? bes sxufemet: 

“i sehsenqe OF nied’) 10%, atsb-Simhnorst etcinl tave eatvorg. 

a i det ast tndihab oc sbetor ‘ater tqsoxs , 2270G UG teom 
C oeuieheiia ori tenimite Yd beoube1 * 
yornaupe es aingastg ll 
are er 5 


36 


CCFOL EL+0S -91+0E OTF VP Fre ZL eyeubtsqo eraetTides 
6T#SZ  PIFTS -zTF9zZ Step T6vFE8T Ze Tebnteaqid -¥y 
GT#6T EFT -ETFE? ETFSE S6FTS L septoqzAD erjSUOUTIOY 
LF0T 9F6€ -ZTFLZ OTFPE Zeele G aeqzTueTeu *y 
VI#6Z ZIF6E -OTFOT L392 GEEFIO?T eZ eJeAINOSI “HF 
BIz6l E€1F9€ - GFLT L¥8Z TOFEE Cz tTutqelays snzodtizsjzet 
STFEE GTFCh -T1F8 OTFLZ 6TTFZS ge ST[TTOeIb uouwezedy 
€TF#CZ  TIFLE -ZTFST OTFTE TES = 6TE LT tutqe(rzysoiotu stdeTousukg 
OTF#7Z=- OT¥6Z -PTFL ZTF6T LUTF6TT er "ds*u etuntoug 
LISGE  GTsee = Ex 678T 6LTFSL 6T umyzeaanoexr umtydAredoutyog 
OTFLT 9FE% - 6FL erSI SETF6OT 9 *z ‘ds stdeTouseudy 
SFEZ LF€Z - 0 €FTT TST#86 OF STIETOTOSeF eTIeTIqUTY 


obuey uOTAINGTAASTp qutod N u SS8tosds yjUTWTeY 


yO Squtod puy ueTpoW 
a ge es ee ee ee eee 


t¥° PEpNTOUT Spatq S10Ul FO SATF UT HutaAnoo9o setosds ATuQ *dneos AessatT atnpe 


Sp worz Setoeds yZUuTWTEeY Jo (dS F UPSW) SUOTINGTAASTp [TeUTASeRUTeAAUL *s eTqeL 


_ a 


a 
- 7 


7 : o : : . » oe rs on . a a: erre ar 
84 moat abivege dzcimisd 20 (G2 + nAsm) anol ged vane tia? 


ix ao 
‘¥ * Bebsloni abxtd 23008 0 svtz. ar parriUw350 asiveqe qino | -quet . Be 


5 - _ 


7 


aatvege. iis nintes 


Ey 


GT#7Z  . OTF8B -STF99 TIFLL PETES g ‘ds*u styozotg 
LEhT 9F78 - F989 9FLL GFL S eJeTJUT Sstyoxrotg 
SFT 678L - 6789 8F9L €FP St uM}OTIZSUCD euosoUATOD 

TIZ0€ LFL8 -TIFLS SFTL Z69EFPETS LZ WY stsueany 

TTREE 628 - LSS 9704 T9FSE Zp ST[Ttaeuw snydzowAtog 
64ZT TTF89 -— L¥9S OT7S9 95792 6 ezenoIe “Hy 

OTFLT LTFZL -9TF9S OT=89 Lzrit 6T snoteiqey snantTAzop 

ITF0€ 6F6L - 86 9769 169840699 €% eATZIOGe -*H 

61FZZ = ETFO -TZFEP 9LEPS pEaer 9 "ds*u stTyozo05TTo 

QT#PE PIF89 -ZTFPE 8F0S 966TF06ST OF STsueanq *H 
VL PI?8h -ZTF1P ZTF9P TP G 20%, 

STF1P 9F=L¢ -STF9T L¥SP LLTOT#898L «OE esozitooutds *y 
6771 6F9h -€TFEE 6709 9LT#S8 L ‘T ‘ds stdetousudq 

ebuey uoTINGTAASTp 2uT od N u Setoeds yRututey 

JO sqjutod pug ueTpOW 


ee ee eee 


(penutjzuoD) *¢ eTqey 


. 26 etrion Bnd 
— - : ~~ — = 
ower fofswdy rei 


z sak 


°3uTOd uetpew sy yo zepz0 Aq ATTetjzuenbses peqst{tT eze setosedg # 
“SsTqeq stu UT pepnyToOUT AOU ST puUe SsedDSD |W 


OF pexzoOTAASea SeM ‘SpPATq SATF UeY SAOCW UT puNOZ epojzeuieryZ e ‘eReUNT STAJODOHAZ yx 


6*0E SFO00T—= Briz2 G+06 TVS9FTL8P VP STi Tsnd =F 

6+9T OT+06 - 6772 OT+S8 OST+98 OT SNOTAAUSZNOXS STYOAOTC 

LT+72 O02+06 -6TF0L ETFE8 ST+6T oe eTnuoiz0o etTusej{oUeADTG 

ebhuey UGCEINOTIIS TD jZutod N u sotoeds yjutwupey 
JO sqjutod pug URTDOW 


(penuTtjAUos) *G STaer 


30 2inios ha 
Roisodiysei® 


= a - a - 
ra i’2Bay a6, «<2 ic ; uy 2 “i Hove shas6inasa & stp prs k ee 
Ag loons (Son edo BAS 24299 ‘Bi a 


tSootued Sedath 7 ae 
2a 


GF 


ao 


with confidence are those that were described from North 
America. Species originally described from Europe and Asia 
in fact, may not be those species. Denny (1963) found 
slight, but consistent, differences between specimens he 
called H. tuvensis and the oradind) description. In the 
current study, none of the species matched the original 
descriptions exactly, but ali were very close; there appear 
to be sibling species in North America. This has no bearing 
on the current analyses with the exception of interpreting 
life cycles of species described in Eurasia. The life cycles 
of species determined in Eurasia cannot be considered the 
same in North America unless subsequently verified. For 
future reference, specimens of all species which were 
abundant enough to save are deposited in the USNM 
Helminthology Collection (Nos. 75915-75934) and the 
University of Alberta Parasitology Collection (hereafter, 
UAPC) (Nos. 10372-10387). 

The community is dominated by the absorber guild, which 
collectively includes all of the cestodes and 
acanthocephalans. Over 96% of all the individuals fall into 
this category. The indiscriminate, engulfing guild is a 
distant second (less than 4%) in numerical abundance and 
includes four species of trematodes. As noted earlier, 
absorption across the body wall has been demonstrated for 
some trematode species and, as such, they may act 
secondarily as absorbers. Even in these cases however, 


engulfing appears to be the predominant feeding mechanism 
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and the distinction between the true absorbers and the 
trematodes appears justified. A final group is represented 
by a single species of nematode and accounts for less than 
one half of one percent of the total individuals. The 
feeding mechanism of this particular species is unknown, 
however other intestinal nematodes are generally 
discriminate feeders, either on the host or on intestinal 
contents. For the present purposes, Capillaria obsignata is 


considered to represent the discriminate, engulfing guild. 
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VI. Faunal Similarity 

When examining questions on faunal Similarity, three 
features are of interest: 1) the relationships of the 
Species involved, 2) the relationships of the habitats (or 
hosts), and 3) the relationships between the species and the 
habitats. In addressing faunal similarity, I use recurrent 
group analysis (with some added statistical analyses) for 
1), cluster analysis for 2), and principal-components and 


rotated factor analysis for 3). 


Recurrent Groups 

Lawlor and Smith (1976) suggested that most natura] 
communities are not arbitrary collections of species but are 
assemblages of species that have existed together a 
sufficient period of time for each species to adapt, through 
natural selection, to each other. Presumably, the longer and 
more frequent the association between species, the greater 
the degree of co-adaptation. Replicate samples should 
therefore exhibit a range of patterns from common , 
co-occurring species with abundant individuals to rare 
Singletons. Fager (1957) considered these co-occurring 
species as recurrent groups and suggests that these species, 
which are a nearly constant part of each other's 
environment, may be important in understanding the abundance 
and distribution of species. Fager (1957) identified the 


major problem in recurrent group analysis as being the 
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determination of these groups by a procedure which can be 
repeated. The most frequent and least frequent species are 
obvious within a study and can be selected with little 
difficulty (e.g., Bush, Holmes, and Humphrey, ms). It is the 
intermediary species which cause concern. 

Fager (1957) reviewed the various grouping techniques 
noting that none had proven satisfactory in general use and 
suggested a new technique, using an index of affinity and a 
series of precedence tests to determine recurrent groups 
within a series of samples. This index is based solely on 
presence/absence data. In Fager’s words "...it seems best to 
base species groupings upon presence and absence alone and 
to consider abundance relations within such groupings after 
they have been determined”. 

Once the recurrent groups were determined, Fager 
suggested a variety of tests appropriate to analyzing 
relationships within groups. Two of these, dominance and 
correlation, are particularly useful. When applied to 
species ranks within samples, Kendall’s (1955) test of 
concordance gives a measure on whether the dominance 
relationships between species are constant over the Samples. 
An F-test can be used to determine the Significance of the 
concordance value. The correlation between species pairs 
within groups determines whether species abundances vary in 
concert, independently, or oppositely. Fager suggested the 
use of Kendall’s tau with an associated t-test to determine 


correlation and the significance of the correlation. 
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Fager and McGowan (1963) modified the earlier index of 
affinity to incorporate the geometric mean of the proportion 
of joint occurrences, corrected for sample size. Hayes 
(1978) has shown that the Fager index errs on the 


conservative side and one might place “...considerable 
confidence in the reality of recurrent species groups that 
are derived through its application’. 

Recurrent group analyses have been used successful ly 
for a wide variety of faunas ranging from marine zooplankton 
(Fager and McGowan, 1963; Venrick, 1971; Rottman, 1978; 
McGowan and Walker, 1979) to demersal fish (Fager and 
Longhurst, 1968) and even to plant associations (MacDonald 
1975). To my knowledge, this potentially useful technique 


has not been used as a preliminary screening technique for 


helminthological data. 


Recurrent Groups of Helminths in Lesser Scaup 

The index of affinity (Fager and McGowan, 1963) was 
used to examine affinal relationships between species pairs 
of intestinal helminths of lesser scaup. Only the 16 most 
frequently occurring species were used in the analysis 
because the number of joint occurrences between a rare 
species and a common species cannot be a significant 
proportion of the total number of occurrences of the common 
species. If the rarer species were included in the analysis, 


one might conclude that they show no affinity with a common 
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species even though they may always co-occur. 

Figure 2 summarizes the meaningful affinities (index of 
affinity 2 .5, Fager, 1957; Fager and McGowan, 1963: 
Venrick, 1971; Rottman, 1978) between all species pairs for 
the 16 species used in the analysis. Only one recurrent 
group, containing 10 species (H. spinocirrosa, H. abortiva, 
H. pusilla, H. tuvensis, F. fasciolaris, R. pittalugai, D. 
coronula, P. marilis, A. gracilis, and Tuvensis A) can be 
formed. This group contains two components: 8 species of 
hymenolepid cestodes, one acanthocephalan and a trematode. 
Four of the hymenolepids (and possibly Tuvensis A which 
never matured and could not be identified with certainty) 
are closely related members of the subgenus 
Microsomacanthus. Six of the species, H. spinocirrosa, H. 
abortiva, H. pusilla, H. tuvensis, R. pittalugai, and Ee 
marilis are specific to lesser scaup. Tuvensis A, since it 
never matures, cannot be considered specific to scaup. The 
remaining three species are widespread generalists. The 
remaining six of the 16 species originally used in the 
analysis are all associates of this group, showing 
significant affinites to all (or most) of the recurrent 
group members, but not to each other. These associate 
species do not form secondary groupings. 

Kendall's (1955) coefficient of concordance suggests 
the relative abundances between the species in the recurrent 
group tend to be constant over the samples (p<.001) 


Unfortunately, this test can only be applied to those 


Yy 


at a 
oe 


aie ioe vee ‘ So ae aes 


pinion eee ae oe el eae Se. 


- 5 MBREE sind 239 - "areal 
0 oo abeyhéng sAlt nt beou eakoege Ot edd 7 
Lae «rt snide st) eaboaqe OF paieieines .quome 
ere sinetpizaes a vatecovy) HW Liao 
Sd fit Vi ov aneyyT bes oA tigiea A ait meu 
ee a assumes ow? antstneo quoi ahd pemtet  ~ 
ety tuntia 1 8) bie qabsioesaa eps ono. . zebotess brqetonead | 
reetri. A stacenst wideeaog bie? ablastonament sf? To mua 
(gSnrinineo: Ati. be? tira) ad ton prues one bet tan~aever, 
surieddya oe, tg anetkned! belleher visaofo eB | 7 
i aeonatoonta ult ‘cetesae dt Yo x72 .gurtiongemagorgth 7” 


4 orm tig ier none 4 .avhtods 
ti goth. oA pers quece Wedel Of 9/1 i seqea o%6 atti vem 
oft .qusoe of of ffosqe bs 7Sbt enol ed jonnss ,2s ism even mi 
oly afatierense ge rqeebiw 348 2etosqe eet? oninfames : 


aat wh been yl (sriie? io esr2ege Of edt to xte Qnintsmet 
crriworle | queig sift to apisicooess [ls 918 eteylens ~ 

ties uae a) to (Seones0) Piggol earintits ireottingt2 
eisloanen 4 ousiit “Media foss.ot ton tud ,27sdmem quoeng 
Pipa eee mat ton ob aetosqa =” 
re ee \@80t) e'Pfishret ob) 9 | 


tose en amit zeansbruds evitste ort ; 


ralini¢e “itt @rioo ed of bret quesg | 


a Ai. f 


Figure 


Ze 


Trellis diagram of the 16 most frequent species 
used to test for recurrent groups. An "xX" 
indicates a species pair with an index of 
at tinuty - 0.5. species warrangedmoy frequency 


of occurrence. 
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Samples in which all ten species co-occur (9 of 45). 
Therefore, it seems more informative to examine pairwise 
rank correlations to define relationships between species. 
Paired rank correlations (Kendall’s tau) were examined 
between all possible pair combinations (105 pairs) of the 16 
species used to test for recurrent groups. All of the 
correlations were positive. That there were no negative 
correlations would indicate that an increase in the 
abundance of any one species was never associated with a 
corresponding decrease in abundance of a second species. 
Further examination of the positively correlated variables 
seems warranted as they seem to be responding in concert 
Thirty-one of the 105 possible combinations, invoiving 14 
species, were significant at p<.05 (Figure 3). This suggests 
that in the majority (74) of the pairwise comparisons, the 
Species abundances vary independently of each other. Figure 
4 presents a diagrammatic relationship between the 16 
Species based on the magnitude of their correlations. Solid 
interconnecting lines are correlations significant at 
p<.0001, dashed lines represent other significant 
correlations. Six species in the recurrent group (H. 
spinocirrosa, H. abortiva, H. pusilla, F. fasciolaris, R. 
pittalugai, and P. marilis) are not only regularly 
co-occurring, they are significantly intercorrelated as 


well. Note that two species, E. 


recurvatum and D. coronula, 
are not correlated with any other species. Another four 


species, A. gracilis, C. hebraicus, H. recurvata, and H. 
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Figure 3. Trellis diagram of the rank correlations 
(Kendall's tau) between the abundances of the 
16 frequent species. A "*" represents a 
correlation significant at p<0.001. A."¢" 
represents a correlation significant at 
p<0O.01. A "+" signifies other significant 


‘correlations. 
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Figure 


4. 


Diagram of the intercorrelations of abundance 


between the 16 frequent species. Solid lines 


emphasize very highly significant correlations 
of abundance (Kendall's tau). Dashed lines are 
highly significant and significant correlations. 
Species codes are the same as those in the 
legend for Appendix 1. See text for further 


discussion. 
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microskr jabini share at most, correlations with two other 
Species. The remaining species show reasonably good 
intercorrelations and include two species, L. skrjabini and 
C. constrictum that are not a part of the recurrent group. 
Perhaps the most interesting feature of this diagram is the 
exceptionally high intercorrelation between H. spinocirrosa, 
H. abortiva, and H. pusilla. All possible combinations of 
these species are correlated at p<.0001. Another two species 
combination, P. marilis and H. tuvensis share this 
remarKably high correlation. The magnitude of these 
correlations suggest that there may be an underlying factor, 
or two factors (one for each group), responsible for these 
positive correlations. 

Fager and McGowan (1963) and Venrick (1971) used 
multiple regression analysis to examine relationships 
between members of recurrent groups and the physical 
environment. Unfortunately, two of the primary assumptions 
for regression analysis are that the data be normally 
distributed and that the independent variable be measured 
without error (Sokal and Rohlf, 1969). Neither of these 
assumptions are valid with my dataset. Therefore, I have 
again used rank analysis (Kendall’s tau) to examine 
relationships between the members of the recurrent group and 
selected features of each lake. Other recent authors (e.g., 
Rottman, 1978; McGowan and Walker, 1979) have also used rank 
correlations for this purpose. Since I had three 


observations on helminths from each lake (six from 
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Fleeinghorse) and only one series of observations on 
selected features from each lake, I used mean helminth 
abundance, by species, as the variables to be examined for 
correlations. Table 6 presents lake variables used for 
correlation analysis. Not all of these data were collected 
at Iosegun Lake and it is not used in the analysis. The 
inference being suggested here is that some parameters, such 
as those related to water quality, may influence (positively 
or negatively) the populations of invertebrates (which are 
intermediate hosts to the helminths) and, subsequently, the 
helminth populations. Other parameters, such as the 
composition and abundance of the avian fauna, may be 
important in that they might act as additional hosts for the 
helminth species thus increasing local population levels. 

Correlations between abundances of helminth species and 
the abundances of bird species were very difficult to 
interpret. For example, the abundance of H. spinocirrosa was 
positively correlated with the abundance of red-necked 
grebes (Podiceps grisegena) and goldeneye (Bucephala 
clangula) and negatively correlated with the abundance of 
pintails (Anas acuta). This species of helminth has never 
been reported from these hosts and I cannot interpret the 
relationships. 

The relationship between the remaining parameters and 
the rank abundances of the recurrent group species are not 
particularly enlightening either. Because of the overall 


lack of correlations, I have included correlations 
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Biotic and abiotic variables measured at each lake. 


Birds per kilometer 


Mallards 

Banca is 

Widgeons 

Gadwalls 
Shovelers 
Blue-winged Teal 
Green-winged Teal 
Lesser Scaup 
Redheads 
Canvasbacks 
White-winged Scoters 
Ruddy ducks 
Buffleheads 
Canada Geese 


Goldeneyes 


Coots 

Eared Grebes 

Horned Grebes 

Western Grebes 

Red-necked Grebes 

Pied-billed Grebes 

Common Loons 

Double-crested Cormorants 

Franklin's Gulls 

White-headed Gulls (includes 
unidentifiable gulls) 

Bonarparte's Gulls 

total dabblers 

total divers 


total anseriformes 


Lake parameters 


area 

mean depth 

maximum depth 

shoreline development factor 
cultivated shore (%) 


pasture (%) 


SOnduct ivy. Cy 

total dissolved solids 
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oxygen concentration 
phosphate 
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Lake parameters (continued) 


forest (3) secchi disk reading 
pH 

Biotic features ~- ranked abundances 
gastropods submerged vegetation 
pelecypods emergent vegetation 
amphipods plankton 
insects predatory fish 
chironomids benthic” fash 
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significant at p<.10 as an indication of the trend of the 
relationships. Even then, there are no constant correlations 
(Table 7). This may simply mean that the observations made 
at each lake are not important to the invertebrates, the 
appropriate observations were not made, or even that the 
observations made were subsequent to the host becoming 
infected and are totally unrelated to conditions current at 
the time the infracommunity was developed. This rationale 
notwithstanding, there are some correlations that may be of 
interest. Hymenolepis spinocirrosa, H. abortiva, and H. 
pusilla are negatively correlated with some parameters 
usually associated with productivity of a lake (hardness and 
conductivity) such that high values of these variables 
indicate a eutrophic system. The correlations suggest that 
as the lake becomes more eutrophic, the relative abundances 
of these helminths decreases. Remembering that these three 
species were highly intercorrelated, eutrophication may be a 
factor responsible for their apparent relationship. 
Furthermore, these species were all positively correlated 
(p<.1) with oxygen concentrations. Since oxygen 
concentrations decrease under eutrophic conditions, oxygen 


concentrations may in fact be a significant variable. 


Persistence Stability of Recurrent Group Species 
If recurrent groups represent coevolved species, one 


might predict that they would show persistence stability 
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(sensu Margalef, 1969). Examination of recurrent groups for 
persistence stability by repeated long-term sampling has not 
previously been examined. Data from the current study, in 
conjunction with published and unpublished records, provide 
the opportunity for such a test. 

The current dataset represents 45 adult lesser scaup 
collected during the summers of 1976 through 1978 from i3 
lakes in Alberta ranging from the Montana border to the 
Northwest Territories border. Prior to this study are three 
reports of helminths from lesser scaup in Alberta. Graham 
(1966) reported 25 species of helminths from 135 adult scaup 
collected during the summers of 1964 and 1965 at Cooking and 
Hastings Lakes, Alberta. Hair and Holmes (1975) reported 43 
species of helminths from 10 adult scaup taken in 1972 at 
the same two lakes. Later, Hair (1975) examined 30 adult 
scaup taken in 1973 and 1974 from the same lakes and 
reported 30 species of helminths. Hair (1975) summarized 
these earlier data and noted several compositional] 
differences between the studies. The important differences 
were the absence of Hymenolepis pusilla, H. recurvata, and 
H. fausti and the presence of H. parvula in Graham's study, 
the converse being true for Hair'’s study. Differences 
between Hair and Holmes (1975) and Hair (1975) were of a 
taxonomic nature and were resolved by Hair (1975). 

I examined a large number of helminth specimens from 
lesser scaup deposited in the UAPC by Graham. Specimens 


identified by Graham as H. abortiva included some H. pusilla 
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(see UAPC slide # 4361) and those identified as H. parvula 
included some H. recurvata (see UAPC slide # 2362). 
Therefore, these two species were present in lesser scaup at 
Cooking and Hastings Lakes during the mid-sixties. 
Hymenolepis fausti may well have been absent from Graham’ s 
dataset. This species was rare in Hair’s (1975) study and 
even rarer in my study. The required host (sensu Holmes, 
1979) for this species appears to be the mallard, Anas 
platyrhynchos (Butterworth, pers. comm.; Neilson, pers. 
comm. ). 

Thus, the available data include concentrated studies 
on the same system 10 years apart, every type of habitat in 
which lesser scaup are found in Alberta, and a maximum span 
of 16 years between the first and last collections (although 
not on the same lake). Although 10 to 15 years may not be 
considered a long period of time, the biology of the 
heiminths tends to make that duration more significant. For 
example, the minimum generation time for H. spinocirrosa, 
from egg to egg, is 13 days (Podesta and Holmes, 1970b). 
Thus, in an average summer of 150 days, there may be up to 
12 generations of this species in that single season and, 
over a i0 to 15 year span, up to 120 and 180 generations 
respectively. With some corrections (see above), nine of the 
10 species assigned to the recurrent group have been 
reported from all four studies on lesser scaup. In comparing 
the relative abundance among the four studies on adult birds 


(which might reasonably be considered to represent mature 
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faunas) Kendall's coefficient of concordance was 0.65 
(p<.001). This is particularly good concordance considering 
some of the taxonomic differences. Comparing Hair’s (1975) 
study and the current study, the abundance (tau=0.90, 
p<.0001) and frequency (tau=0.74, p<.05) of occurrence are 
reasonably similar. 

One species, Tuvensis A, is reported only from the 
current study. That it was never reported from previous 
studies may simply represent the evolution of increased 
taxonomic awareness. Most of the differences (both numerical 
and taxonomic) between the four studies can be attributed to 
a refinement of techniques. As a host is studied more 
intensively, the initial investigator has the almost 
thankless job of determining what is present, with no prior 
Knowledge. Successive investigators tend to rely heavily on 
the earliest work and have the opportunity to refine 
techniques and identifications. In fact, each successive 
study on lesser scaup in Alberta has resulted in an 
increased species list. 

Discussion 

Heretofore, recurrent group analysis has been used to 
compare similarity of faunas between different habitats, the 
under lying assumption being that each of the different 
habitats would have its own unique recurrent group. 
Considering the current dataset, lesser scaup probably 
represent one of the better natural systems available in 


which replicates might be considered identical. One might 
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then predict that there would be a single recurrent group 
characterizing this habitat unless the habitat varied in 
response to different environmental parameters such that the 
habitat (lesser scaup) is less important than are the 
environmental variables to which it is subjected. 

The results of the index of affinity and associated 
analyses do suggest a single recurrent group composed 
principally of habitat specialists but also including some 
extreme generalists. Fager and McGowan (1963) considered the 
"vitality" of species (presence of all life stages in the 
sample) as evidence that the species are reproducing in the 
habitat and infer that this further solidifies their 
inclusion in a recurrent group. One species Tuvensis A, is 
both frequent and abundant yet never matures. It is a 
frequent member of the other species’ environment, so that 
the latter may evolve in response to it, but it obviously 
cannot coevolve with them. Therefore, I subjectively remove 
Tuvensis A, leaving nine species. This does not mean 
Tuvensis A is unimportant. The other recurrent group species 
do evolve with Tuvensis A as an integral part of their 
environment. 

The remaining nine species of helminths forming the 
recurrent group have been reported in studies spanning 16 
years and in a wide variety of lakes. This group is truly 
characteristic of lesser scaup. 

For reasons noted above, the disappointing lack of 


correlations between helminth abundances and 
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comnonly-measured water quality parameters (plus a variety 
of other variables) must be interpreted with caution. 
However, with only a single recurrent group, no subsidiary 
groups, and no negative correlations, one might predict that 
host habitat features are unimportant. In short, variables 
of the host habitat do not appear important to the 
infracommunities. 

The remarkably high positive correlations between some 
members of the group suggests that these species in 
particular, are responding in concert to some factor(s). The 
answer may lie in their respective life cycles. It is known 
that H. spinocirrosa and H. pusilla use Hyalella azteca as 
an intermediate host (Podesta and Holmes, 1970b) and they 
have never been found in Gammarus lacustris (unpublished 
records, University of Alberta). The life cycle of H. 
abortiva has not been determined locally, however 
circumstantial evidence in Podesta and Holmes (1970b) 
suggests that it too uses H. azteca as an intermediate host. 
The other highly correlated species pair, P. marilis and loge 
tuvensis, both use G. lacustris as an intermediate host 
(Denny, 1969) although H. tuvensis may also use H . azteca 
(Podesta and Holmes, 1970b). The principle food of lesser 
scaup is amphipods (see above). The high correlations may 
well reflect large, essentially simultaneous infections, the 
highly intercorrelated three species subgroup through H. 
azteca and the two species subgroup through G. lacustris. 


Although the correlations are not as high as those in the 
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subgroups discussed above, two species (F. fasciolaris and 
R. pittaiugai) do have high correlations with other group 
members, particularly some of the subgroup species. 
Fimbriaria fasciolaris uses both species of amphipods as an 
intermediate host (as well as ostracods and copepods} . 
Evidence in Denny (1969) and Podesta and Holmes (1970b) 
suggests that H. azteca is the best intermediate host 
locally. The correlations between this species and two of 
the H. azteca subgroup are significant at P<.01 (Figure 3). 
The life cycle of R. pittalugai is unknown as are the life 
cycles for all species of Retinometra. 

Two of the associate species, Corynosoma constrictum 
and L. skrjabini, show good intercorrelations with many of 
the group members. C. constrictum uses H. azteca as an 
intermediate host while L. skrjabini uses G. lacustris. If 
the above argument regarding the two highly correlated 
subgroups is correct, these two might be "tag-along" 
species. Figure 4 indicates that Corynosoma constrictum is 
correlated with two of the three species using H. azteca as 
an intermediate host (in addition, the correlation with H. 
abortiva is reasonably good - p=.063) and that L. skrjabini 


is correlated with both P. marilis and H. tuvensis. 


Cluster Analysis 


Cluster analysis is a multivariate approach to sorting 


data into groups so that members of any particular group are 
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more similar to each other than to non members. The 
development of cluster analysis stems largely from the work 
of numerical taxonomists attempting to quantitatively assess 
species relationships (Sokal and Sneath, 1963). In the past, 
the benefits of this technique have been largely over looked 
by community ecologists with the exception of studies on 
marine bottom communities (Stephenson et al., 1970 and 
references therein). Stephenson and his co-workers (1970) 
First comprehensive attempt at numerically identifying 
communities presents a summary of the difficulties in 
classifying communities when dealing with a large number of 
samples, species, and individuals. Stephenson (1972) further 
elaborates on the use of clustering theory as applied to 
community ecology. A later paper (Stephenson et al., 1972) 
analyzes Petersen-type communities with Petersen’s original 
data, applying multivariate clustering techniques to the 
problem. Their results did show Petersen-type communities 
although the structure they obtained differed somewhat from 
the original results. 

A recent application of cluster analysis has been an 
attempt to define guilds within an assemblage of species. 
This is considered by Stephenson (1972) to represent 
“inverse” analysis in that the species are grouped by site 
attributes as opposed to "normal" where sites are grouped by 
species attributes. Holmes et al. (1979) defined 27 foraging 
characters as attributes to examine the relationship between 


22 insectivorous birds. They used Euclidean distance as a 
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similarity coefficient and subjected the resulting distance 
matrix to hierarchial clustering using the maximum method 
(scomplete linkage, Wishart, 1978). Noting that there was no 
precedent for quantitative separations of guilds, they chose 
mean Euclidean distance as a cutoff point to separate 
guilds. To my Knowledge, mean Euclidean distance has no a 
priori biological interpretation. 

Pianka (pers. comm.) has experimented with single 
linkage clustering and suggests that food or habitat guilds 
can be determined with this approach. He defines a guild as 
a cluster in which the greatest distance between any species 
pair is less than the distance between any member of that 
cluster and any other clusters. 

These last two examples emphasize one of the major 
problems in cluster analysis. Wishart (1978) lists 16 
different hierarchial fusion techniques each of which may be 
coupled with up to 40 similarity or dissimilarity 
coefficients. Thus there is a major decision in choosing an 
appropriate algorithm and coefficient. Wishart (1978) notes 
that complete linkage provides tight spherical clusters; 
however, the results are irregular because the similarity is 
only determined between two individuals and does not measure 
group structure. He further notes that single linkage 
produces chaining (essentially the opposite of complete 
linkage) which results in large populations not being 
partitioned. Thus, in the analyses of Holmes et al. (1979) 


and that advocated by Pianka, the choice of algorithms might 
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have predetermined the results. 

sokal and Sneath (1963) advocate the average linkage 
method employed either as a variable-group or pair-group 
method. Wishart (1978) indicates that this method takes 
account of group structure, produces spherical clusters, and 
is reasonably well behaved (not subject to inversions). 
These are all desirable properties of an algorithm in which 
no a priori results are anticipated. 

Presch (1979), continuing the cladism vs. pheneticism 
controversy current in numerical taxonomy, examined a single 
dataset with a variety of similarity coefficients and 
algorithms. He concluded that different combinations applied 
to the same data yielded different results and thus rejects 
the use of cluster analysis in numerical taxonomy. Presch’s 
analyses and ensuing arguments are based on the 
systematist’s desire to use high similarity as an indication 
of close phylogenetic relationships. In the following 
analysis, I derive neither evolutionary nor statistical 
inference from cluster analysis. Rather, I use the technique 
as a means of data reduction with the implication that the 
resulting dendrogram (see below for definition) depicts the 
similarity of samples based on relative abundance of 
helminth species, nothing more. 

In using dendrograms to present the results, I follow 
the definition of Fink (1979) “Dendrogram is used herein as 
the appelation for a branching diagram describing character 


distributions”. 
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Clustering of Lakes by helminth Faunas 

Cluster analysis (Wishart, 1978) was used as a sorting 
technique to examine similarity of helminth faunas between 
birds (=samples=infracommunities). This is "normal" analysis 
(Stephenson, 1972) and the abundance of individual helminth 
species were used as attributes (variables) to examine 
relationships. The clustering algorithm employed was the 
group average method (sometimes referred to as the 
unweighted pair group method or average linkage method) of 
Sokal and Michener (1958). The measure used to generate the 
similarity matrix was the product-moment correlation 
coefficient for continuous data (Wishart, 1978). Prior to 
running the analyses, the data were transformed (log N + 1) 
and standardized (value minus mean divided by standard 
deviation). This reduces bias of the similarity coefficient 
towards those variables having large variances (Wishart, 
1978). 

Although Holmes et al. (1979) used mean Euclidean 
distance to define important clusters, I have chosen to use 
a correlation coefficient of zero. Since the combination of 
strategies selected above yields a coefficient that can 
range from minus one for complete dissimilarity to plus one 
for complete similarity, zero represents the mid-point and 
clusters defined at this region contain elements that can be 
considered 50 per cent similar. 

Initially, cluster analysis was applied to the entire 


dataset (59 variables). Although this includes rare species 
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and even some singletons, it was felt that these variables 
might provide an important uniqueness to the resulting 
clusters. The results obtained by this approach are 
presented in the form of a dendrogram (Figure 5). At a 
coefficient of zero, four robust clusters are defined. The 
first cluster contains no complete lake unit (i.e., in no 
case do all samples from any particular lake co-occur within 
that cluster). The remaining three clusters each contain a 
lake unit. The tnree samples from Murray and Cowoki Lakes 
are all in the second cluster and each sample from this lake 
is more similar to another sample from this lake than it is 
to a sample from a different lake. The same is true in the 
third cluster for Rattlesnake 1977 ( = RSA on Figure 5) 
Lake. The fourth cluster contains all six samples from 

F teeinghorse Lake; however, they are not necessarily more 
similar to each other than to samples from other lakes. For 
example, sample four from Fleeinghorse is more similar to 
sample one from Bellshill than to any other samples from 

F leeinghorse. 

Another way of examining the results of a cluster 
analysis is to examine the final dendrogram and look at 
pairwise associations. There is little tendency for a given 
bird to be highly correlated with another bird from the same 
lake. This is true even when alternative pairs (e.g., in 
Figure 5, CK1i and CK3 could actually be paired) are 
considered. 


Defined clusters can be used as a priori strata for 
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Figure 


Ds 


Cluster analysis comparing individual birds 
with respect to the presence and abundance of 
all 59 helminth species. The vertical axis 
represents the correlation coefficient. 

Numbers 1 through 4 on the stem lines delineate 
the four clusters produced at a similarity oe 


50%. See text for further discussion. 


m 


S$3Wu7 JO ONTS 


181 


CHI 


1 


fie) 


stepwise multiple discriminant analyses, which determine the 
most discriminating variables between cliusters. At each 
step, the most discriminating variable is that variable 
which accounts for the greatest amount of the remaining 
variance between strata (clusters). In the current analysis, 
there were nine discriminating variables (helminth species) 
significant at p<.05. There were, in order of significance, 


H. tuvensis, H. abortiva, Dic. coronula, H. 


melanittae, "FF", Capillaria sp., Diorchis n. sp., and "GG". 
In attempting to better understand the structure of the 
clusters, the variance in mean abundance for the 16 most 
frequent species (those used in testing for recurrent 
groups) was examined with a Kruskal-Wallis test (Appendix 
3). Note that the most discriminating variable (H. tuvensis) 
will separate clusters one-two from three-four while the 
second most discriminating variable will separate cluster 
one from four. In general, these clusters are separable 
first by abundant and frequent species, second by rarer, 
infrequent species. 

When the cluster analysis is used to examine similarity 
with only those species occurring in five or more samples, 
four clusters are again defined at the zero level (Figure 
6). In comparing this dendrogram with the previous one, the 
results are broadly similar although more complete lake 
units are formed. As in the previous analysis, all Murray 
and Cowoki Lake samples occur in the same cluster. Major 


differences are that all Charron Lake samples are now 
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Figure 


ie 


Cluster analysis comparing individual birds 
with respect to the presence and abundance 
of all helminths occurring in at deast 3s 
birds (29 species). The vertical axis 
represents the correlation coefficient. 
Numbers 1 through 4 on the stem lines 
delineate the four clusters produced at a 
Similarity of 50%. See text for further 


discussion. 
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clustered together, and the Rattlesnake (1977) and 
Fleeinghorse Lake samples now occur in the ane cluster. 

Examination of pairwise associations shows little 
tendency for complete lake units to be adjacent (to be 
compared with two complete sets in the 59 variable dataset). 
However, there are eight pairs of samples in which two 
samples from the same lake are more highly correlated to 
each other than to samples from different lakes (samples 
one, two from losegun; one, three from Charron; one, two 
from Rattlesnake [1977]; four, five, six and two, three from 
Fleeinghorse; and one, three from Dusty Lakes), whereas 
there were none in the previous example (again excepting 
complete lake units). 

Multiple discriminant function analysis shows four 
discriminating variables. In order they are: Dio. inflata, 
Oligorchis n.sp., Dic. coronula, and R. cyrtoides. A 
Kruskal-Wallis test of mean abundances (Appendix 4) between 
these clusters shows less variation than in the 59 variable 
dataset. Still, however, there are significant variations in 
most of the frequent and abundant species. 

Finally, cluster analysis was run on a reduced dataset 
that included only the 10 species comprising the recurrent 
group. Note that I have included Tuvensis A in the group 
since its contribution to similarity in samples is 
independent of its maturity. The results of this analysis 
are shown in Figure 7. Again at a coefficient of zero, four 


clusters are defined. Three clusters each contain one 
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Figure 


de 


Cluster analysis comparing individual birds 
with respect to the presence and abundance of 
the 10 helminth species comprising the recurrent 
group. The vertical axis represents the 
correlation coefficient. Numbers 1 through 4 on 
the stem lines delineate the four clusters 
produced at a Similarity of 50%. See text for 


further discussion. 
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compliete lake unit: losegun, Bistcho, and Murray Lakes. 
There are, however, no closest associations between pairs 
from the same lake. In fact, there are seven samples that 
cluster out at remarkably high similarity (2.8). These 
include samples two from Dusty, Chip, and Bellshill Lakes; 
sample one and five from Bellshill and Fleeinghorse Lakes 
respectively; and sample two from Charron and Lanes Lakes. 
It is interesting to note that on a reduced dataset, with 
ever-increasing similarity coefficients, not only do samples 
from the same lake show little similarity to each other, 
there are exceptionally high similarities between some 
samples from different lakes. 

Multiple discriminant function analysis reveals only 
two discriminating variables (H. pusilla and Tuvensis A) 
significant at p<.05. A comparison of variation in mean 
abundances between clusters for this reduced dataset 
(Appendix 5) shows that only D. coronula has no significant 
variation between clusters. 

Discussion 

Ciuster analysis has been successfully applied in the 
past for classifying sites by the presence and abundance of 
species (e.g., Stephenson et al. 1970, 1972). The parallels 
between using ciuster analysis in free-living assemblages 
and its use in the current analysis are not difficult to 
draw. Each bird was a sample and samples were clustered by 
the relative abundance of helminth species. 


Results of cluster analysis do not support the 
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hypothesis that samples from the same lake can be treated as 
a unit. There was no strong tendency for all of the samples 
from a lake to fall in the same cluster groups (which were 
defined at 50% similarity). Neither was there a strong 
tendency for any given sample to be more highly correlated 
with another sample from the same jake. 

Conclusions drawn from these observations seem obvious 
and related. First, there is an overall high degree of 
similarity in the helminth fauna of lesser scaup. Evidence 
for this comes from the coefficients at which clusters are 
formed. Never are high, or even moderate, negative 
coefficients generated. In fact, remembering that the 
coefficients can range from -1 for complete dissimilarity to 
+1 for complete similarity, all samples are fused into one 
cluster at coefficients slightiy tess than zero (-0.069, 
-0.093, and -0.142 respectively for the 59, 29, and 10 
variable datasets). This is exceptionally high similarity. 
Futhermore, clusters appear to be differentiated by two 
components: the relative abundances of the frequent and 
abundant species and the presence/absence of infrequent 
species. Second, there is little evidence for considering 
bird heiminth faunas from the same lake as being more 
Similar to each other than to bird helminth faunas from 
other lakes. Thus the rationale for using each bird’s 
helminth fauna as an independent infracommunity is 


strengthened. 
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Principal-Components and Rotated Factor Analysis 

Principal-component analysis (hereafter, PCA) is a 
multivariate approach used to define structure in a large 
dataset when no a priori predictions are available. By 
design, PCA reduces a large set of correlated variables to a 
smaller set of statistically independent components that 
partition the total variance. The first principal! component 
is the group of transformed variables that account for the 
greatest amount of variance in the original set of 
variables. The second principal component is the combination 
of variables, uncorrelated with the first component, that 
accounts for the greatest proportion of the remaining 
variance. Although Pimental (1976) indicates that PCA 
assumes the data are from a multivariate normal 
distribution, Dudzinski et al. (1975) have shown that this 
assumption need not be met. 

One of the problems with PCA is the lack of criteria 
for determining when a sufficient amount of variance is 
explained by the successive components (Morrison, 1967). 
This problem can be alleviated by using factor analysis 
coupled with factor rotation. Whereas PCA attempts to 
determine the minimum number of independent variables 
necessary to account for most of the variance in the 
original dataset, factor analysis analyzes the 
intercorrelations within a set of variables (Cooley and 
Lohnes, 1971). Factor analysis is now frequently used as an 


intermediate step to generate factor loadings for subsequent 
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rotation (Seal, 1964). Rotation of Factors is an attempt to 
determine simple structure and thus facilitate 
interpretations. Simple structure means that factors contain 
many large and many zero loadings, with few intermediates 
(Morrison, 1967). 

Principal-component analysis is Peeditionahiy a 
technique used by taxonomists. Recently however, this 
potentially powerful approach to multivariate analysis has 
been applied to problems in community ecology. Holmes et al. 
(1979) used PCA to examine guild structure in 22 bird 
species. They found that the first three principal 
components collectively accounted for about 70% of the total 
variance. Futuyma and Gould (1979) examined insect-plant 
relationships and found that nine factors were neeced to 
explain 75% of the total variance Suggesting that the 
variations in the faunal composition are large in mumber. 

The use of rotated factor analysis is rare in 
ecological work but was successfuliy applied to communi ty 
analysis by Holmes et al. (1979) in the study mentioned 
earlier. The results of their rotated factor analysis 


confirmed their observations based on PCA. 


Principal-Component and Rotated Factor Analysis of Helminths 
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Principal-component and rotated factor analyses were 


used to examine the relationships of the variables within 
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the dataset. Analyses already discussed strongly suggest 
that there is a characteristic group of helminths which 
account for a great deal of Similarity between the birds. 
The use of PCA allows an examination of the samples with 
respect to uncorrelated components and can be used to 
further assess similarity. An intermediary principle-axis 
factorization provides factor loadings to be rotated using a 
Varimax rotation (discussed in Aspey and Blankenship, 1977). 
The resulting factor loadings depict the simple structure 
and can be used to further exarmine relationships between the 
variables. As noted earlier, there is no criteria for 


4 


determining a desirable level of variance to be accounted 
for when using ®CA. The levels most frequently used are 706 
to 75% however, Morrison (1967) argues that extracting 
vectors beyond four or five components is usually fruitless 
and uninterpretable. For that reason, I have extracted, at 
most, the first four components in the following analyses. 
Based on earlier analyses, variables (helminth species) 
occurring in less than five samples were not important in 
determining either similarity or relationships within the 
dataset and they are excluded from further analysis. 
Applied to all variables occurring in more than five 
Samples, extraction of four components collectively accounts 
for only 47% of the variance. Ten components are necessary 
to account for 75% of the variance. The relationships 
between the 45 samples with respect to the first two 


components (30% of the variance) are shown in Figure 8. Note 
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Figure 


Ss 


Plot of the first and second principal 
component scores for the 29 variable 
correlation matrix. This includes all 
helminths occurring in more than five samples. 
Each point represents an individual sample 


(bird). See text for further discussion. 


85 


Z ANINOSUOD Wet INIae 


= 


igs = rcs | 
j 
| 
1 
| 
tte ; 
zg30e4I* 
ine | 
beh tags Zale 
To " 
z9S¥+ 2 } 
Tals ! 
inzs 1Gam- ey | 
luge \ 
| 
cusue | 
7 
lasue 1 
Suse | 
i 
gua i 
i 
{ 
SeSue ¢ 
p18- 
hHa* | 
zesu- 
1e- 


Tesee 


togr 


V IMSMO AC) “ral SN ee 


“> , 7 
; ¥ ee | | | 
: pet * : J Waa 
- | i om, yoo ’ : 


86 


that with 30% of the variance accounted for, the pattern 
differs somewhat from that obtained using cluster analysis. 
The three samples from Charron Lake are reasonably close 
together as are the samples from Chip and lIosegun Lakes (the 
overstruck samples are samples two and three from losegun 
and Cowoki, respectively and three and one from Wolf and 
Dusty, respectively). In general however, replicate samples 
are scattered between the four possible quadrats and 
although not drawn on Figure 8, visual inspection of the 
factor scores for the third component (Appendix 6) suggest 
that these three sets of replicates would be separated (at a 
level of only 39% of the variance). Component one, 
accounting for 17% of the variance, appears to be related to 
the most frequent and abundant species while component two 
(13% of the variance) includes infrequent species with few 
individuals (compare eigenvectors from Appendix 6 with mean 
abundances from Table 5). 

The relationships among the variables should be more 
interpretable following a principal-axis factorization and 
subsequent Varimax rotation. Table 8 presents the variables 
sharing at least 25% of the variance with a factor (based on 
all variables occurring in more than five samples). The 
amount of variance a variable shares with a factor is the 
square of the factor loading for that variable (Comrey, 
1973). Thus, to share 25% of the variance, a factor loading 
of 0.5 is necessary and to share 50% of the variance 


requires a factor loading of 0.71. Because of the overall] 
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Only variables 


sharing at least 25% of the variance with a factor 


Table 8. 
are shown. 
least five samples. 
discussion. 
Eigenroots 


Percent Variance 
Cumulative Variance 
Fimbriaria fasciolaris 
Hymenolepis spinocirrosa 
H. abortiva 

H. pusilla 

H. tuvensis 


Tuvensis A 


Lateriporus skrjabini 
Retinometra pittalugai 
Polymorphus marilis 
Unciunia n. sp. 

H. microskrjabini 
Corynosoma constrictum 
Diorchis n. sp. 
lymenolepis sp. 1 
Hymenolepis sp. 2 

Hom 

H. melanittae 


Diorchis inflata 
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low variance accounted for by the factors, only variables 
sharing at least 50% of the variance with each factor are 
considered important. These factor loadings are under lined 
in Table 8. Factor one accounts for 16% of the variance. The 
important variables in this factor are the highiy | 
intercorrelated three species subgroup using H. azteca as an 
intermediate host. Factor two (12% of the variance) contains 
the infrequent species with the fewest individuals. None of 
the life cycles for these species are Known. Factor three 
(9% of the variance) includes no species sharing even 50% of 
the variance with that factor. The highest values are for 
those species that use G. lacustris as an intermediate host. 
Factor four (8% of the variance) is not interpretable. It 
contains two species with high negative loadings one of 
which occurs frequently with moderate numbers of individuals 
(R. pittalugai), the other is infrequent with moderate 
numbers of individuals (Diorchis n. sp.). 

Applied to the 10 variables in the recurrent group, PCA 
was much more informative. Only three components were 
extracted and these three components collectively account 
for 64% of the total variance. Viewed in two-dimensional 
space (52% of the variance), the 45 samples show good 
separation albeit with some tendency for the majority of 
samples to be near the origin (Figure 9). Samples from 
losegun Lake are relatively close in two dimension but would 
separate along the third component (Appendix 7). 


Because of the relatively high proportion of variance 
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Figure 9. Plot of the first and second principal 
component scores for the 10 variable 
correlation matrix. This inelodes Ald 
helminths in the recurrent group. Each point 
represents an individual sample (bird). See 


text for further discussion. 
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accounted for by the first three components, zero loadings 
were reduced to those variables sharing 25% (factor loading 
of 0.5) of the variance with a factor (Table 9). The first 
factor (31% of the variance) includes species that were both 
very frequent and abundant. All four are species that use H. 
azteca as an intermediate host. The second factor (18% of 
the variance) includes frequent species with moderate 
numbers of individuals. Two of these species (H. tuvensis 


and P. marilis) require G. lacustris as an intermediate 


Tt 


host; the third species can use Gammarus. The third factor 


(13% of the variance) includes frequent species with few 
individuals. 
Discussion 

The resuits of PCA were not as enlightening as previous 
analyses but do provide substantiating evidence to support 
the premise that samples from any particular lake are more 
likely to be similar to samples from a different lake than 
to replicate samples from the same lake. This is 
particularly obvious when the 45 samples are compared in 
terms of the first two components for the 29 variable 
dataset. With only 30% of the total variance accounted for, 
there is good separation of most replicates. Interpretation 
of the fact that 10 components are necessary to account for 
75% of the variance seems obvious, the variance in faunal 
composition of the 45 samples cannot be explained by a few, 
uncorrelated variables. Rather, the variance suggests that 


most of the helminth species exhibit independent 
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Table 9. Varimax rotated factor analysis. 
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distributional patterns amongst the samples. This is 
emphasized when PCA is applied to the 10 recurrent group 
species. Examining the 45 samples in two dimension with 
respect to only those species which are a common part of 
each other’s environment, there is still good separation of 
the samples but 52% of the variance is explained. 

Varimax rotation of factors was not as useful as was 
hoped either, particularly when applied to the 29 variable 
dataset. However, the first factor does have exceptionally 
high loadings (sharing at least 50% of the variance with 
that factor) for the highly intercorrelated three species 
group determined earlier. In fact, when all variables 
sharing at least 25% of the variance are included, all but 
three (Tuvensis A, P. marilis, H. melanittae) are Known to 
go through H. azteca. Tuvensis A has an unknown life cycle 
however, cysticercoids are identified primarily on hook 
length and structure, and Tuvensis A hooks and H. tuvensis 
hooks are virtually identical. Hymenolepis tuvensis 
cysticercoids have been reported regularly in both species 
of amphipods in Alberta (unpublished records, University of 
Alberta). Thus, Tuvensis A may well be using either or both 
of these intermediate hosts and was simply not recognized. 
More circumstantial evidence that Tuvensis A uses one of 
these intermediates is the simple fact that H. tuvensis has 
been reported from both. Other very closely related 
hymenolepidids (e.g., H. spinocirrosa, H. pusilla) use only 


one of the hosts suggesting host specificity at the 
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intermediate level. Polymorphus marilis uses G. lacustris as 
an intermediate host however, this is the one species for 
which there is prima facie evidence for facilitated transfer 
(Bethel, 1972). The life cycle of H. melanittae is unknown. 
This evidence suggests that the variables in the first and 
third factor are those species which cycie through the 
preferred food of lesser scaup. 

Applied to the 10 recurrent group species, Varimax 
rotation was even more suggestive. The first factor has even 
higher loadings for the three highly intercorrelated species 
group, and includes these three species plus Tuvensis A. 
This first factor is obviously related to species that use 
H. azteca as an intermediate host. The second factor has 
high loadings for three species all of which use G. 


lacustris as an intermediate host. 


Faunal Similarity - Concluding Discussion 

While I might be reproached for belaboring the issues 
in the previous analyses, I submit to the advice of Aspey 
and Blankenship (1977) "...a diversity of approach is 
desirable to produce the most complete understanding of a 
system’s dynamics". Total understanding of the current 
system will be impossible without a substantial increase in 
our Knowledge of the complete life cycles of many of the 
species and their required definitive hosts. 


Even without this Knowledge, some conciusions can be 
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drawn and some interesting ideas generated. Reiterating that 
replicate samples of lesser scaup are probably the closest 
thing to exact replicates available in a field study, there 
is a high degree of similarity, between infracommunities, of 
samples over a substantial portion of their breeding range. 
Perhaps the most interesting feature however, is. that 
replicates from the same lake are generally less similar to 
each other than to samples from vastly different lakes. This 
has some interesting ecological implications. First, the 
samples (lesser scaup) themselves seem to 5e the most 
important variable to the helminths responsible for the 
similarity of those samples. This is apparent even when 55 
other variables are examined. Second, helminth species which 
do not contribute to the basic similarity of the samples, 
over the entire set of samples, do not appear to provide any 
similarity within particular lakes either. In other words, 
they appear to represent chance occurrences. One might then 
suggest that the helminth {nfraemmunitres in lesser scaup 
are characterized by two elements: deterministic species 
that integrate these infracommunities, providing high 
similarity between samples, and the stochastic species 
providing most of the variance between samples. A further 
suggestion is that the deterministic component is composed 
primarily of two "intermediate host suites" of helminths; 
those cycling through H. azteca and those through G. 
lacustris. Unfortunately, the life cycles for the infrequent 


stochastic elements are unknown locally. If one can assume 
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that the life cycles of these are generally comparable to 
others in their respective genera, they typically cycle 
through copepods and/or ostracods. 

_ The relationships among the variables also provide some 
interesting implications. The consistent relationships 
between H. spinocirrosa, H. abortiva, and H. pusilla on the 
one hand and H. tuvensis and P. marilis on the other, are 
intriguing. They appear to be the helminth species that 
“belong” to lesser scaup. As such, they might truly be a 
more realistic recurrent group than the nine species 
previously suggested. Furthermore, their tight relationship 
may suggest long evolutionary gueeeeeian woth not only the 
hosts, but with each other as well. They might be thought of 
as two co-accomodated (sensu Brooks, 1979) groups, one using 
H. azteca and the other using G. lacustris as intermediate 
hosts, but both using lesser scaup as definitive hosts. 

The widespread generalists (e.g., A. gracilis) are 
difficult to define. They fit the classical description of 
habitat generalists, common in occurrence but never 
abundant, at least when compared to other Species. Also, 
they tend to be species that are longer-lived, requiring 
substantially more time to complete their life cycles. They 
might well represent species with even longer evolutionary 
histories such that they have successfully exploited a 
number of different habitats, whereas the previous species 
seem to have exploited only lesser scaup. Butterworth (pers, 


comm.) has evidence to suggest that some of these "lesser 
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scaup’ species (e.g., H. spinocirrosa, H. tuvensis) may 
invade other hosts although not nearly as consistently nor 
with the numbers seen in lesser scaup. Perhaps these species 
are currently in the process of exploiting new habitats. If 
this scenario is correct, one might well expect that there 
would be species that are currently invading lesser scaup 
while maintaining the bulk of their popultstion in another 
(or other) host(s). This appears to be the case for at least 
two species, Retinometra cyrtoides, which is a parasite of 
ruddy ducks (Oxyura jamaicensis) and H. melanittae, a 
parasite of white-winged scoters (Melanitta fusca). Although 
there may well be other examples of this, further 
speculation is thwarted by lack of Knowledge about life 


cycles for most of the species. 
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VII. Infracommunity Structure 
I have presented evidence to suggest that there is a 
fundamental similarity amongst all samples of lesser scaup, 
that similarity of samples within lakes tends to be léss 
than the similarity of samples between lakes, and that this 
similarity is due to a relatively smali group of species. 
These interpretations are based solely on the presence and 
abundance of species and, although they are appropriate to 
addressing similarity questions, they only suggest broad 
Structural features (i.e., distributions across samples). 
They do however, totally ignore any organizational 
relationships within the actual samples. It is at this 
latter infracommunity level that one might appropriately 
make further use of the data. 

In an important theoretical contribution on communi ty 
Structure, Caswell (1976) suggests that functional and 
structural approaches to a system are not totally 
independent. He infers that one approach may be used in an 
attempt to provide information about the other or, more 
commonly, to elucidate the relationships between components 
within that particular approach. He notes that a functional 
approach addresses dynamics of behavior and deve lopment 
whereas a structural approach emphasizes the actual 
components. 

In defining a structural approach, Caswell identifies 
five features of the components that merit attention: their 


nature, number, distribution, arrangement, and pattern of 
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interaction. If "their nature" refers to their basic biology 
(erie lire cycles), then the former two features have been 
used in earlier arguments. It is the latter three features 
that will be addressed in the remainder of this thesis. 
There are several important assumptions implicit in the 
Following analyses that must be addressed. First, it should 
be noted that much of what I discuss wij] be features. that 
most ecologists would liken to niche dimensions. Quite 
frankly, I have no idea what constitutes a "niche" for any 
of the helminth species. Classically, niche is most common ly 
related to food, space utilization, or a combination of both 
(see review in DeBach, 1966). 1 do not know the food 
requirements for any of the species involved in this study. 
Neither do I know, other than in a general sense, the 
availability or type of food along the continuum. 
Furthermore, the only dare I have on space utilization is 
the linear distribution along a well-integrated continuum. 1 
have no evidence for possible radial distributions, which 
have been considered important in some studies involving the 
discriminate, engulfing guild (e.g., Schad, 1963). The first 
assumption I make is that, although I cannot define a niche 
for these species, they define their own realized niche by 
their distribution. The rationale suggested here is that, 
when averaged across all 45 infracommunities, these average 
values, and their variances, provide the best avai lable 
measure of realized niche. The second assumption I make is 


that these same distributions, when summed across all 45 
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infracommunities, provide the best available measure of a 
species’ fundamental niche. In other words, it is a clue to 
their potential distributions. The true fundamental niche 
cannot be determined without experimentation. I also assume 
that the median individual of a population in each sample is 
the best available measure of its location in that sample 
and that for each species, the mean across samples, of the 
median within samples, represents the best measure of the 
preferred location of that species. Finally, I assume that 
some resource(s) are (or become) limiting within the gut. 
This has not been addressed for the present system, but 
experimental evidence has demonstrated that nutrients, 
particularly carbohydrates, can be limiting (Read and 
Rothman, 1958; Read, 1959; 1970). We do not know to what 
extent, if any, nutrient availability or concentrations vary 


in natural systems. 


Linear Distributions of Scaup Helminths 

One of the striking features of this system is the 
limited, sequential distribution of helminth species along 
the intestinal continuum. Averaged across 45 samples, the 
measures of distribution (median point, range, and end 
points) show not only an apparent fidelity by species to 
particular portions of the continuum, but also a sufficient 
amount of variability to produce somewhat different patterns 


under different conditions. Average values and variances for 
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the distributional measures of each species were presented 
in Table 5. In this section, I examine these distributional 
measures and the patterns that emerge. 

For most species, variances of the median points were 
small (Table 5) suggesting considerable predictability in 
the location of each species. Considering that the entire 
continuum might be availabie to each species, the variance 
of those median points are quite smali: 16%, or less, of the 
continuum. With three exceptions, the variance of each 
species’ median point was between 10 and 20% of the species’ 
maximum range. The exceptions, H. melanittae, Hymenolepis 
sp. 1, and "O", are infrequent species with small ranges and 
relatively large variances. 

The sequence of species’ distributions along the 
continuum was highly predictable. A series of 50 random 
pairings, drawn from the complete dataset, produced very 
high rank correlations (rho: mean=0.89, s.d.=0.07, 
range=0.63-0.99). The number of species in common for these 
random pairings ranged from 5 to 16 (11 +/- 2). 

With only one exception, the median point of each 
species’ population within a sample was not correlated with 
the number of individuals of that species in the sample, 
suggesting that the median point is typically independent of 
population size. The exception may be an important one. 
Hymenolepis spinocirrosa, has a median point that is 
significantly (p<.001) negatively correlated with the total 
number of H. spinocirrosa in each sample. As the population 
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level of this species increases, the median point moves 
anteriorly along the gut. 

The average range occupied by individual species 
spanned a third or less of the continuum. One species, H. 
spinocirrosa, occupied a substantially greater portion 
(41%). For most species, including all of the more frequent 
species, the range in each sample was highly correlated with 
the total number of individuals of that species (see Table 
10). The only moderately frequent species whose range was 


independent of total numbers was D. coronula. 


The end points of distributions show several 
interesting features. First, there is no portion of the 
continuum that is not habitable by at least four helminth 
species. Second, considering average end points and their 
respective variances, there is good reason to suspect 
considerable overlapping between sequential species pairs 
along the continuum. Finally, correlations, within samples, 
between the total number of individuals in a species and the 
end points of that species’ distribution show four patterns. 
The first pattern that emerges is that for the less-frequent 
species: neither the anterior nor the posterior end points 
are correlated with the number of individuals. The remaining 
patterns are illustrated by species in which there are 
significant correlations between total number of individuals 
and end points of distribution (Table 10). The second 
pattern is that in which there is an equilateral spreading 


about the median. As the population of the species 
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Table 10. Direction of significant correlations between 
the total number of individuals in a species and 
that species' anterior or posterior end points. 
Also tncluded are those Species whose range was 
Significantly correlated with the tetal population 
of that species. All data represent correlations 
within samples and only species with significant 
correlations shown, 


SE cae ee Oe SE ee ee ee en ee 
Anterior Posterior 


End Point End Point Range 


tht... <a ee ee 


Fimbriaria fasciolaris - + + 
Hymenolepis spinocirrosa - 0 + 
H. abortiva = 1 + 
H. pusilla a + 
ll. tuyensis : + + 
Tuvensis A = 0 + 
Echinoparyphium recurvatum 0 + 7 
Apatemon gracilis - 0 + 
Lateriporus skrjabini - hag + 
Retinometra pittalugai ~ + + 
Polymorphus marilis - + + 
Dicranotaenia coronula 0 + 0 
Unciunia n. sp. 0 + + 
I. recurvata 5 0 + 
H. microskrjabini i 0 + 
biorchis excentricue 0 * + 
Cotylurus hebraicus 0 0 + 
Corynosoma constrictum 0 0 + 
Capillaria obsignata 0 0 + 
R. cyrtoides ) 0 + 
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increases, the anterior end point moves anteriorly and the 
posterior end point moves posteriorly. These species include 
F. fasciolaris, H. abortiva, H. pusilla, H. tuvensis, L. 
skrjabini, R. pittalugai, and P. marilis. The third and 
fourth patterns are those in which there is unilateral 
movement of end points. Five species show a pattern in which 
the anterior end point moves anteriorly in response to 
increased population levels while the posterior end point 
does not move significantly. The species showing this 
anteriad movement are: H. spinocirrosa, H. recurvata, H. 
microskr jabini, Tuvensis A, and A. gracilis. The remaining 
four species (E. recurvatum, Dic. coronula, Unciunia sp., 
and Dio. excentricus) show the opposite unilateral movement. 
As population levels of these species increase, the 
posterior end points move posteriorly while the anterior end 
points show no significant movement. 

In general, the variances associated with these 
derived, distributional features of median points, end 
points, and ranges are low, suggesting that the helminth 
species are not distributed in a haphazard fashion. There is 
a further method by which the predictability and constancy 
of these data might be examined. Hair (1975) used the same 
methods to study the distribution of helminth species along 
the intestine of 30 adult lesser scaup collected from 
Cooking or Hastings Lakes, Alberta. Figure 10 presents 
derived data on the medians, end points, ranges, and numbers 


of individuals for the common helminth species found in both 


_ tenet Seated ike stoikiel at seont ens an ental téq tquod 
hoinw ot magi ts@ & worlelzeiveqe ert? .2Intog brie to tnemevom > 
3 gerne Ss" i yi not rete Sever Iniog bras s0f1eIns oni 
intoq bite iotasteoq eri af trw 2fevel not tsiwqoq peasetont 
aheld grit esate asioeda off .ylinsottingia svom ton 2e0b 
Hee ae tl seovitgopige «2 :9%6 Inemevom bel s9tns 
catieeline ent .Zitioem .A Sm A atanevul , | 

, ae Boots Shungao> 290 hat gyNU989 3) setoege sl 
tnensvem [svetel nu ettzoaqde eriy worte layotatnooxe .gtt bas . 
sit .stsenont 2zetoceae seand To elevel not is lugog 2A % 
bee soP4etns elt of fiw Ninotasteoq evan aintog brie 7oltese0g i" 
; 
r 


Linensvor insatiingie on wofle 2intog 

eaeti) dtiw boris: soe -soietds S81, fs1eceg of 
bas Bini on nis Neg oO 22% uae tenoitudtitath ,bevireb me 
dinim( st ent iss pid egque wal ens espns) bas ,efatog \ 
et ened? api dest bis xacqert : lie hatudintetb ton 816 astooge : 
Yorsiengs vas yithidatotbetg ary date yd boridem seadtaut 6 
oma ett beaw (25et) cts .benimexesad Jripim sisb east to ‘ 7 
gro! det oege (tinimion To notiud! ted eft ybuse of sbodtem 2 | 
mon? betgeai too qusse neegel tubs 0€ to entteosnt edt 


adavebrq 01 erugt? .si1edhé ,e6xsi epitiesh 10 eed 


2 nae! I (:agQne7 ,2intog bra > sieht edt no oe 
died, of eet ‘eel ooge sohetnd: newman on 107 al sue 
; ny ay - | id , «= 
y? oe : | x ; 1 


, \@ - ; O afin A ; 
. 1 | . eee hee ' ; 


a 
" 
77 
7 — 
: 
: ' £9 azivgeor (eter) e*s3al) wemwied Teej oundges 
_ 3 46.¢ ‘ 7 
: SnsiOnede 4 eon if) phd. 902 -s:iaitudiateio Teony t 
- - “ 
; | Basted el Sis ote elay bern) oe. Pelmede 
|  «BISY1l8i 2 2Gstt¢ou Std ind aS? 9° S4rbc { 
7 eh 22@ 
7 oa) ho 
Jéesivaev) wecliae” writsp 45 "Juse0w-sd69 
a = ’ 
7 - en f PLIetCah’ tas5ni sm. P' faa (x0 
a 2 
; 7 Soavese ot? 23 yi ahd ia? ’ 
7 : - a ; . 
- - VQijest Che iailalss | F3s » or ea Fi 10 2 Fs 
: - ‘ - 
a sesuif Sits GS ni gie0 4nstesa ant: -c4ni f 
7 a oe hoLsdiass t os Atiw Sete roaesy Hult 
- 7 - — h 
- i *XSeGan ae >i ‘ S.GUeP, 1h Sen ay be 
7 by {a= 
- ie oe ‘2 
 +€*nsearger Ef > Lesnorsoatt onal ei zubiviiwys 
7 7 + ty nra< ; nicsgre? > om > ¢ e @ «9 ~ 
&itetzan pS —'t oT iets c ol! Se 7 eo re , 
a : a 
7 oy th re el B i zo ais fis , = tel. Seal st 25 | - a 


ae 


a oe aie = ‘ B= it {246 ee 25 tps Txypeesitey? 7 oS 
> = Joonig2 a Elqyeds beneergis (evi enada tas: acim 
fas foneag ide (P  seuitesss iy eisai +t sie. 9. if 


oY ; —— _— - 
sone viggiortryl-,s, qi biaacvies 


™ 


a 
sinatome rst sEldinge & Sort rete a 
. om, - >> - _ + 


» OT 


i<5 


Figure 10. 


Comparison between Hair's (1975) results on 
linear distributions for the 11 most abundant 
species in his analysis and the distributions 
of the same species in the current analysis. 
Data presented are derived medians (vertical 
bar) and 1 standard deviation (box). The 
length of the line represents the average 
range occupied. Hair's data are in dashed 
lines, the present data i eet lines. 
Values associated with each distribution are 
the number of samples infected/mean number of 
individuals found. Horizontal axis represents 


an intestinal continuum. F.£.=Fimbriaria 


fasciolaris, L.s.=Lateriporus.skrjabini, 
H.r.=Hymenolepis recurvata, H.m.=Hymenolepis 
microskrjabini, H.s.=Hymenolepis spinocirrosa, 


R.p.=Retinometra pittalugai, H.t.=Hymenolepis 
tuvensis, H.a.=Hymenolepis abortiva, 


P.m.=Polymorphus marilis, D.c.=Dicranotaenia 


coronula, H.p.=llymenolepis pusilla. 
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Hair’s study (dotted lines) and the present study (solid 
lines). There is remarkably good correspondence between the 
distributions of individual species along the continuum. 
Perhaps the greatest differences are for L. skrjabini and 
Dic. coronula. In the present study, L. skrjabini had the 
bulk of its populations posterior to H. recurvata as opposed 
fo anterior as in Hair’s data. The anterior end point of 
Dic. coronula was substantially more posteriad in the 
present study than in Hair’s. In terms of average numbers, 
Hair found substantially more F. fasciolaris, R. pittalugai, 
and H. microskrjabini and less H. pusilla than in the 
present study. In a third study, Hair and Holmes (1975) 
examined the distribution of helminth species along the 
continuum of 10 lesser scaup collected from Cook ing or 
Hastings Lakes, using slightly different techniques. They 
cut the intestine into 10cm sections rather than the 5% 
sections in the other studies. Thus the number of sections 
was a function of the length of the intestine and similarly 
numbered sections were not directly comparable between 
samples. Generally, however, their data agree with the 
observations of the two studies noted above. 

As a final note, these analyses were performed using 
the total number of individuals in a population. These same 
analyses were also performed using only the mature or only 
the immature individuals. Except for the obvious (i.e., 
Tuvensis A which never matured), there were no significant 


differences in the observations using the different 
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datasets. 
Discussion 

The results of these measures of linear distribution 
seem rather conclusive: the abundant and frequent helminth 
species in these infracommunities occupy predictable 
locations along the resource gradient. This observation is 
consistent with that of Hair (1975) and Hair and Holmes 
iS 7 5a) C. 

The very low variances associated with the median point 
would suggest that it is a useful predictor of location. 
Aithough most species’ ranges were correiated with 
population size, the medians, with one exception, show no 
Significant correlations with population size. This further 
enhances the usefulness of the median and suggests that the 
median point represents the prime location along the gut. 
The exception is H. spinocirrosa which appears to have a 
broader prime location than other species. 

Other distributional measures show interesting, and 
suggestive, relationships with population size. The lack of 
any apparent relationship between distributional measures 
and population size in the infrequent species may be dtie to 
one or more of three factors. First, because of the iow 
number of samples infected, it may simply be an artifact of 
the dataset. Second, it may be that their populations are 
relatively small and constant (but see the variances in 
Table 5). Finally, they may simply represent stochastic 


elements, unaffected by population size. Although the second 
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explanation seems unlikely, either the first, the third, or 
a combination of the two may be operational. 

An additional four species (Cot. hebraicus, Cor. 
constrictum, Cap. obsignata, and R. cyrtoides) are frequent 
but never abundant. Neither the anterior nor posterior 
points of these four species are correlated with respective 
population size but their ranges are. Thus, as their 
population levels increase, their range expands but in an 
unpredictable fashion. 

Seven other species show a similar pattern of increased 
range with increased population size, but in a predictable 
equilateral fashion. In short, they show unimpeded range 
extension. 

Ail of the remaining specie: show unilateral expansion 
from the median. Hymenolepis spinocirrosa, H. recurvata, H. 
microskrjabini, Tuvensis A, and A. gracilis all exhibit an 
anteriad range extension in response to increased population 
levels. With the exception of Tuvensis A, these species are 
all found in the anterior region of the intestine. 
Dicranotaenia coronula, Dio. excentricus, Unciunia n. sp., 
and E. recurvatum show the opposite response: a significant 
posteriad extension. Dicranotaenia coronula and Dio. 
excentricus are species found in the posterior portion of 
the intestine. The remaining two species are found in the 
anterior portion, frequently in the first section, thus an 
anteriad movement would be impossible. These latter 


observations suggest that some helminth species in these 


: 7 ' 
1? ) a aT 9 Py has 
‘ Lo i iy bigms LOOM Ag 


| jedan 
Poy ro RE ORNS adeno 
natalia Mod Aotaatas 9 raAitet .Joabauds a 
evitosqaas im batsienea 976 seatoege wot sesdt to eiatog » 
sian! ze ,eunl: 38 eons ated? fud osha nottefugoq rm 

nent Ind sinsdre sgns. stert ,sesatont afovel not isiugoq 
notdest efdetotbeiqny 

bease ont Ao, Awe! seq t6i linta 6 woe: astaeqe iedio Neves oo 
efdstoibeiq @ of dnd arte colisfuqeg beeseroni, ditw, egns7 


sprisy Beboqminy wore yo? . Torte al .noidest (ered si tune 7 


sp tanned aretel tru Worle <otoene patatumes oft TtophfAs ho 
i .etawmiedn’ «Ht gaeiniootige ateelenamy .astbemiedy: mont * 
fa tidtAxe fis ibid A bre .& atenevul . inidshaeosotm 7. 
not dal uiciox beesstcnt of senoqee nt nofenelxs eps) bstreins ; y 
2716 eotosue ees? | eteneval 99 Nottagoxe od? dtw eleve! . 
_antteein? ec? Fo notges motaeine edi nt bowet fis. ; 

wae om Bhauiony seuatwoeose «oid .elunere9 stosstonssotd es 
inaotitnghe s seenogas ehtecqqo efi wore mutsy Wyo) 2 bos a) 
gid bre siuneios sinesiom—aiai¢9 enotanate » batretacq » - 

: 


ary 


¥o Mei jtoq rolrezeog ert nt bret eetoege ars 2uatatqeose — 


UP 


ott of Beer, vied estoaqe owt gribnt sms. eriT cont testntoadl : 


> 7) Pi ee poe 


110 


infracommunities are unable to expand freely along certain 
portions of the continuum. Whether this is due to 
interactions with other species or to physiological 
conditions prevailing in the (apparently) unoccupiable 
portions remains a question to be addressed experimentally. 

In summary, measures of location suggest that the 
species have discrete regions of prefererce, but, in most 
cases, they may exhibit predictable cnanges in response to 
changing population levels. Perhaps more interesting, the 
sequence of species along the intestine is highly 


predictable. 


Community Models 


The patterns discussed in earlier sections imply a 
definite element of structure within these intestinal. 
infracommunities, particularly, the predictable sequence of 
distributions. 

There is a growing body of literature in which 
biologists are developing conceptual models in an attempt to 
understand patterns observed in nature. Caswell (1976) 
presents a recent review of these models as they apply to 
questions of community structure. 

In a recent reinterpretation of MacArthurs’s celebrated 
"broken-stick" model, De Vita (1979) provides theoretical 
and empirical arguments to suggest that the model may be 


used to examine niche distances along a single continuum. In 


ee. ad, of fiery 55 ‘5 entemas anotineg 

on] tedt Jeeggue moiiscol to eewasem eRe Tg 
Seam of) jtud ,acueneteg to encigen elsielb evan estoege 
ot saradaey nt eggranic ef dsistbeq itdidxe, vem yard , 29289 
afd \Qakidarxsint ssom sqsrine4 .elevel noi ts fuged gatanseds 
yiigtyiet eniiacint ett gnols astoeqe. to eonatpee 
_ , stdstobbeag 
Phil 
(aunts 
alebon yi besmmc) 
a yiomt anetiogs tll tae.) beeeunetb enieitsq-enT tow 
fantiaedn? ederit vittw etutoagqta to tremet e atintteb 
to eonaupes afdaiotos iq adi vival uals 16g acts enummoasttat | 
enoftudiatets 
date ni swwieteti! to yhod @riwotp 6 2 eval: 5 
of igmetis as oi efahom beusgqsanun gnigelsveb ove etetgelotd 
(ANGr) iTawes2 ovolen Ar, beyapeda ees 1aq brave rem 
ot viade yet? es elebom saarlt Te walvey Insaed 6 aineseng 
PTT EIT 2 ¥1i Mymned 70, anotigeup - 
beteniaiso @ sasaieliens te not ieienqretnte. tneoses e-fth) ae) 
igatisnged? eebivang (PVR! | Bhty 2 , iebom ‘Moi de-nenord’. 
ad Ys tabom edd Jer} JeabgWecc e/nemnug7s Teotatgne brs 


nt moycihings sipate 5 prght eeoheteke enor ontmake ah wie : 


Tv I f. 


1) Aen 


iq 


ae 


7 


: 


ee 


his reinterpretation, random points are thrown on a stick of 
length c (which represents the length of a continuum). The 
points represent the means of resource utilization functions 
along the continuum, and the lengths of segments between 
adjacent points represent niche distance between adjacent 
species. Differing from the original interpretation, each 
point, rather than each segment, represents a species. 

De Vita (1979) notes "...in the present model, 
assumptions relating to variance of utilization are not 
taken into account and thus do not play any role in 
determining the species’ position along the continuum as in 
other theoretical models....in this way, the model...does 
not necessitate assumptions concerning niche over lap E 
The model has one assumption: that in using a resource, 
species do not interact sufficiently to affect partitioning 
of the resource. The model requires that a single resource 
dimension be considered. In short, it is a random model, 
assuming non-interaction along a single environmental axis. 

There are two reasons why this would appear to be a 
particularly appropriate model with which to compare 
helminth species along the intestine for random 
distributions. A single resource axis is appropriate to 
helminths, since location along the gut is correlated with 
most environmental factors (see previous discussion). 
Second, the resource gradient is finite, so that the 
endpoints of the continuum are objective, not subjective, as 


in the three datasets used by De Vita to test the mode}. 
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Intestinal Heiminth Parasites and the Broken-Stick Model 

The model was used to generate predicted values for 
niche distances in systems with n=5-20 species and a 
resource axis 100 units long. The mean and standard 
deviation was then calculated for each n. Observed values 
were calculated as follows: For each infracommunity, the 
median of each species’ population was expressed as a 
percentage distance along the small intestine and the 
distance between adjacent pairs calculated. These distances 
were then ranked and the mean and standard deviation 
calculated. These values were then tested against observed 
values using the sign test. The significance of the sign 
test was determined using vaiues of t as suggested by Sokal 
and Rohlf (1969). 

Initially, the distributions of all helminth species 
with population levels greater than 10 individuals were 
compared with random distributions generated by the 
broken-stick model. There were no six species or nine 
species infracommunities; otherwise, the number of species 
per infracommunity ranged from a low of five to a maximum of 
20. Figure 11 is representative of the distribution of niche 
distances for the two samples of 8-species infracommunities 
versus the predicted distributions of an 8-species 
infracommunity. The mean distances in these infracommunities 
could not be distinguished from the predicted mean 
distances. From Figure 11 it can be seen that the standard 


deviations of the mean distances for RSB2 are very close to 


ig tee aaa 107” eer ek as Morente ha 
# eB Wazeorens Gt not tstuqod ‘getoeqe dose Yo netbem 
ulieohares ftama odd ‘Qnots sonsteib egeineoiseq 
senneteth eWedT cheletuols> esixq Insostbs noowfed sonsteth 
Aolteiveb brebns!s bhe neem sts bee bones fiedt etew 
bevasede Lenisge bel2e! cert? sqew woul sy gaedt .betetuciso 
fote off Yoebanstlingrs orl .teet apts ott oofeu asut av 7 
fmt vd Beteeggiui@a en 7 to waulev griteu bentmne tsb anw tes? | 
(east) Viton brs : 
asinega ainimfert fhe %e shor hudt der ots ,yvifertini 
aide efauntvitel! 0) nod serasw efevel not iatuqeg attw 


wet Wo Gelareray onetiudtvett mobnss fe tw bessgnoo- . 7 

sHtn 40 enfaeae “le on Sxew event .febom Hot $e-nentorwd ‘a 
estoede to swehurn sh .selwrerio Pere estoeqes 

to oumixee w ©? avt? to wolf & movt bagnes v7 rumaeos44ant 739 . E 

atoin Yo notled!:laib edt 16 evrigineaeias, ef Ii asug?? .0s a 

2ottinummoset?ni xarosie-B %> egfqnea ow) of7 107 agonstetb Son 


suteeqe-B He FO enotiudl Wath betolbe1q edt ‘uetov ‘ 
esttinumignsvint seandd ni esonmlarh nsam ont vt trummions 401 
ned baiiotsyy oft ment bertetupni te rb ed tom Bivoo < 


nisoieta oft en) nase oe oso tort gupta ett aeons _ 
encase inated e82h s0% | ’ 


eo fd ch 


Figure ll. 


Niche distances, ranked by size, of intestinal 
helminths in two infracommunities. Open 
circles represent predicted distances generated 
by the broken-stick model; open squares 
represent empirical distances; stars represent 
the upper limits to the continuum, solid 


circles the lower limits. RSB-2=A, Ty~2=B. 
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predicted values whereas the standard deviations for TY2 are 
substantially different. 

None of the mean distances in any of the 45 
infracommunities could be distinguished from predicted 
means, however, almost all of the standard deviations for 
these means showed the pattern typified by TY2 (Figure 12). 
The mean deviation for the observed distributions was 
significantly less (t=4.32, p<.05) than predicted from the 
model. Because most infracommunities ecntorted the pattern 
of standard deviations shown by TY2, an additional test was 
performed. Five niche distances (the maximum, second 
largest, median, second smallest, and the minimum) were 
compared against the respective predicted distances from the 
model, using a sign test (Table 11). Note that the maximum 
and second largest distances were significantly smaller 
while the median and second smallest were significantly 
larger. There was no significant difference between observed 
and predicted minimum distances; both were close to zero. 

A seemingly logical step was to reduce the dataset and 
compare the observed distributions of the species comprising 
the predominant absorber guild with the predictions of the 
model. This resulted in infracommunities ranging from five 
species to 18 species. Figures are not presented for these 
comparisons, they show essentially identical patterns to 
those seen in Figure i1. Again, the mean deviations were 
significantly less (t=3.73, p<.05) than predicted. In 


comparing the five niche distances, virtually the same 
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Figure 12. Standard deviations of the mean distances for 
each infracommunity. Solid line represents 


predicted standard deviation. 
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pattern to that noted above was revealed: the larger 
distances were significantly less, the middle and smaller 
significantly greater, and the smallest not different. 

Finally, the distributions of species in a large 
“species flock" (very close phylogenetic relationship) were 
compared with the model. This species flock accounts for 
almost all of the individuals in the system and includes ble 
spinocirrosa, H. recurvata, H. tuvensis, H. arcuata, H. 
abortiva, H. pusilla, and H. microskr jabini. There were no 
two species infracommunities, otherwise, infracommunity size 
ranged from one species to six species. As in the previous 
two analyses, the mean deviation was significantly less 
(t=4.63, p<.05) than predicted by the random model. A 
comparison of the five niche distances revealed a slightly 
different pattern for this reduced dataset than was seen in 
the previous analyses (Table 11). As in the others, the 
maximum distance was again significantly smaller than 
predicted, however, the second largest distance was not 
significantly different. In addition to the median and 
second smallest, the minimum distance was also significantly 
greater. 

Returning to Figure 11, note that the ends of the 
continua (as shown by a star for upper limits and a solid 
circle for lower limits) do not necessarily fall at the 
largest intervals as suggested by De Vita: "The largest 
deviation between predicted and observed data for all three 


assemblages most often corresponds to the observed distances 
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at the furthermost ends of the resource continuum; i.e., the 
distance between the resource minimum and the first species’ 
mean and the distance between the resource maximum and the 
last species’ mean.... These intervals can hardly be 
considered niche distances but are nevertheless necessary 
for model comparison, since equation (i) does not specify 
the order of generated segment lengths. Additionally, the 
tendency for the largest segments to fall at the ends of the 
continua suggests that these portions of the continua may be 
nonutilizable (i.e., nonproductive, unavailable, or of a 
harsh physical nature) and thus not appropriate to the 
present analysis." 

In the current analysis, the ends of the continua are 
available and are used (though not to the same extent as the 
middle portion - see below). However, using medians as 
locators does mean that there is a reduced probability for 
the location to be very close to the ends. Therefore, a 
further test of distributions was appropriate. 

The continuum was divided into ten equal sections; each 
section representing 10% of the continuum. The number of 
medians falling in section one (i.e., 0 to 10%) was counted, 
the number in section two (11 to 20%) was counted and so 
forth. If the distributions were either random or uniform, 
there should be an equal (or nearly so) number of medians in 
each of the ten sections. The observed versus the predicted 
results can then be tested using a Chi square analysis. The 


first and last sections were eliminated because of the 
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mathematical properties of the median (as noted above). 
Thus, the analysis was based on eight sections. 

When all of the species were considered, the 
distributions of the medians were not significantly 
different than predicted for an equal distribution between 
the eight sections (Chi square = 10.79 vs Chi square of 
14.07 at p<.05 and 7 d.f.). The distribution of the medians 
(67,55,62,67,69,85,64,52 in sections 2 to 9, respectively) 
shows some tendency for the middle of the gut to be more 
preferred than the ends. When applied to the large absorber 
guild and to the species flock, the same analysis shows a 
different pattern. The distribution of medians for both of 
these datasets are significantly different than predicted 
(Chi square = 20.01 and 48.67, respectively versus 14.07 
with 7 d.f.). The distribution of the medians in sections 2 
to 9 was 46,39,47,59,60,77,58,50 and 8, 16,26, 30,42,38,9,18 
respectively for the absorber guild and the species flock. 
For both the absorber guild and the species flock, the’ 
middie of the gut appears to be a more preferred location 
than either of the ends. By subtracting the data of the 
absorber guild from that of the entire dataset, the 
distribution of the non-absorbers can be determined. They 
show a very strong preference for the anterior portion of 
the gut (21,16,15,8,9,8,6,2) and their distributions are 
significantly different than predicted (Chi square = 25.67 
vseGh1 «square: ofvl4207 cat p<. 05 “and 7 d.f.). 
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Discussion 


When compared with the expected values from a random 
model, the results are not compatible with a stochastic 
assemblage. The significantly lower variances of the 
observed data compared to the predicted variances strongly 
supports this conclusion. Furthermore, all three datasets 
show this same pattern of smaller variance. That the largest 
distances are smaller, and the smallest distances are 
larger, also suggests a pattern more regular than expected 
by chance. This regularity of pattern is apparent when the 
three datasets are compared with a model which apportions 
the medians in equal sections along the continuum. The lack 
of a significant difference between the observed and 
predicted values for the entire dataset is interesting, 
suggesting a pattern more regular than a random arrangement, 
but not uniform as was shown by the variances. The two 
components of the entire dataset, the absorber guild and the 
non-absorbers, are each significantly different than would 
be predicted by an equal apportioning of the medians 
suggesting a complementarity of distributions between the 
two groups. 

The linear distributional data presented earlier 
suggested a predictability in the order of occurrence of 
species and in their general location along the continuum. 
The results presented here suggest that the locations of 
these species are not spread randomly along the intestine, 


but are distributed more regularly than expected by chance. 
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In short, the structure of these infracommunities is not 
that of stochastic, non-interactive assemblages. Rather, 
they show features one might expect for an integrated, 
deterministically assembled infracommunity. In the following 
section, analyses of interspecific associations will be 


examined in an attempt to explain these patterns. 


Patterns of Interaction 

At this point it would seem hard to deny that the 
helminths comprising the intestinal infracommunities in 
lesser scaup show not only regularity in distribution, but 
an apparent specificity to particular areas along the 
continua. Yet the data on end points of distribution (and 
their variances) presented earlier in Table 5 suggested that 
a considerable amount of overlap was possible among adjacent 
species. This raises an important question: What is the 
pattern of coexistence within infracommunities? 

The search for patterns of coexistence has generated a 
plethora of indices purported to measure niche overlap and, 
by inference, competition (e.g., Colwell and Futuyma, 1971; 
Pielou, 1972). None has been found universally acceptable. 
In fact, it seems that no sooner is a new index proposed 
(e.g., Hurlburt, 1978), than it is criticized and a newer 
index is proposed (e.g., Petraitis, 1979). The problem seems 
to arise from the interpretation of the results of any of 


these indices in light of the assumptions implied by the 
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index or those assumptions necessitated by the dataset. 

Justification for the assumptions related to the 
present dataset have been presented earlier. However, one 
assumption requires further elaboration. Earlier I suggested 
that the distribution of a species, summed across all] 45 
infracommunities, provided the best available measure of 
that species’ fundamental niche. For the Tollowing analyses, 
I have created an artificial "46th bird", in effect, the sum 
of all helminth species along each section of the intestine. 
All analyses performed on individual infracommunities were 
also performed on this "fundamental infracommunity". The 
rationale for using such an approach is that, considering 
the very abundant species, the average niche overlaps would 
approximate random draws from the parent (summed 
distribution) population. As such, statistical tests can be 
used to determine if the realized niche overlaps (average 
data) differ Significantly from fundamental niche over laps 
(summed data). A significant reduction from fundamental 
niche overlaps to realized niche overlaps is interpreted as 
evidence for interaction between Species. 

To measure niche overlap, 1 firstuse perhaps the 
simplest method of all, percent similarity (equation 1 in 
Hurlbert, 1978). This method measures the proportion of 
individuals in two populations having identical 
distributions. In short, it provides a measure of the 
minimum proportion of actual overlap between adjacent 


species. That is also how I interpret the results: the 
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minimum amount of overlap between adjacent species pairs 
along the continuum. 

Another simple method for measuring niche overlap, but 
one that takes account of the respective species’ niche 
breadths, is that of Levins (1968) (equation 13 in Hurlbert, 
1978). Standardizing by niche breadths results in 
asymmetrical overlap and, in effect "measures how much a 
particular species’ utilization curve...overlaps that of 
another species" (Petraitis, 1979). 

Data on average symmetrical overlaps, their standard 
deviations, and the fundamental overlaps (46th bird) are 
presented in Appendices 8, 9, and 10, respectively. These 
same data for asymmetrical overlaps are presented in 
Appendices 11, 12, and 13, respectively. 

Because of the ordered array of medians and specific 
locations of species discussed earlier, species at opposite 
ends of the continua exhibited no fundamental overlap. 
Inclusion of overlap data for species in which there was no 
fundamental overlap in any of the analyses would be 
meaningless, hence comparisons cover only species with some 
overlap between fundamental niches. Average symmetrical 
over laps between species for which there was fundamental 
overlap ranged from jess than 1% (essentially no realized 
niche overlap) to 100% (complete overlap). Average 
asymmetrical overlaps ranged from less than 1% to over 100% 
(see Levins, 1968 for interpretation of overlaps greater 


than 100%). 
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Between the i6 most frequent species, average overlaps 
ranged from less than 1% to 46% and from less than 1% to 65% 
for symmetric and asymmetric measures, respectively. 

Within the intermediate host suites, symmetric and 
asymmetric overlaps ranged from less than 1% to 35% and from 
less than 1% to 54%, respectively, for the Hyalella suite. 
For the Gammarus suite, these same values ranged from less 
than 1% to 27% and from less than 1% to 41%. The average 
symmetric and asymmetric overlaps within the Hyalella suite 
were 10% and 12% respectively; the same average over laps 
within the Gammarus suite were 10% and 13%. 

When the overlaps between the species comprising each 
of the two suites were compared, the symmetric overlap 
ranged from less than 1% to 46%; the mean overlap between 
members of the two suites was 15%. The same comparisons for 
the asymmetric overlap ranged from less than 1% to 59% with 
a mean of 15%. There was no significant difference between 
overlaps when within suites were compared to between suites 
(Mann-Whitney U test). 

Because the range of a species distribution was 
correlated with the number of individuals, the overlaps 
among the three most abundant species were compared in the 
infracommunity with the largest number of individuals (CH 2, 
n=108,477) and that with the smallest (FH 2, n=81). In the 
largest infracommunity, the symmetric overlaps between H. 
spinocirrosa (n=42,767) and H. abortiva (n=17,190) and 


between H. abortiva and H. pusilla (n=27,910) were less than 
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1% and 1%, respectively (to be compared with a fundamental 
over lap of 5% and 4%, respectively). For the smallest 
infracommunity, the symmetric overlaps between H. 
spinocirrosa (n=12) and H. abortiva (n=26) and between H. 
abortiva and H. pusilla (n=13) were 0 and 31%, respectively 
(to be compared as above). Values for asymmetric overlaps 
show identical patterns. Extending this analysis to the 
entire set of 45 infracommunities, there were no significant 
correlations (p<.05) between the abundance of H. 
spinocirrosa and H. abortiva and their overlaps (r= 0.08 and 
0.3, respectively) or between the abundances of H. abortiva 
and H. pusilla and their overlaps (r= 0.2 and 0.04, 
respectively). 

Figure 13 presents the results of significance tests 
(t-tests) comparing the average realized niche overlaps 
(symmetric) versus the fundamental niche overlaps for the 16 
most frequent and abundant species. Note that almost all 
average realized niche overlaps are very highly 
significantly smaller than fundamental niche overlaps. 
Dicranotaenia coronula shows some tendency to have realized 
overlap not significantly different than fundamental over lap 
with some species in the anterior portion of the gut. Figure 
14 presents similar results for asymmetric overlaps. Again, 
D. coronula shows the same pattern. Examination of 
individual infracommunities for the distribution of this 
species shows that very few individuals are found anterior 


to section 15 (where the non-significant overlaps occur). 
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Results of significance tests comparing 
symmetric niche overlaps for the 16 most 
frequent and abundant species. Comparisons 
were made between the realized overlaps and the 
fundamental overlaps (See text for elaboration). 
pheNotaieh 7 Ohi Bey, bus gent eM *=p>.05, NS=not 
Significant, l=average overlap <.001, 2=No 


fundamental overlap. 


P29 


RH % 


S¥% 


¥E¥ 


R¥X 


HH 


= 


Pees 


XX 


¥4¥ 


4% 


% HK 


HX 


4% 


VT 


HE 


¥¥¥ 


A¥¥ 


cD 


¥ EF 


¥%¥ 


¥*% 


¥%¥ 


a¥% 


SN 


¥ He 


ow 


¥¥¥ 


%¥* 


HR 


¥¥% 


a 


HR 


¥¥¥ 


*¥* 


HX 


%R* 


¥¥* 


oa 


OT 


¥%*¥ 


¥¥% 


¥¥X 


XR 


%*¥¥ 


*¥* 


x¥% 


HX 


¥¥% 


%%% 


¥¥% 


*%% 


¥¥X 


x4 


HR 


¥¥% 


¥ 


4X 


%¥% 


* 


¥X* 


¥¥¥ 


HK % 


4% 


XX 


ettrsnd -H 


eB[NuoIOS etuePzZoueIOtTG 


uUM}ZOTAPZSUOD euosouATOD 


W stsueany 


ST{[tiew snydrouAptod 


snoteiqey snaintAjoD 


ei) 


PATRZIOGe ~ 


sel 


STSUSANQ ” 


esotitooutds “yg 


TebnpteqqytId erzowCUuT sy 


Tutqelaysoiotml *H 


Turqe(iys sniodtisezet 


ST[toeib youejedy 


eVeAINDAL SstdepouewAy 


uMZeATNSeT umtydAzrecouruog 


- STACTOTOSeEF eStAeTAqUTY 


i 


ee - at ove ; 


: ORFs D4 : cr Pugs mo Pmn® « i, Manne? ? : 


Stetet iooety. (average overiee §- 002, 'gaho 


ete 832 #99 
~~ 


20> kee ee 


Ag 
ietulse of e.g i {icanog ate § 
. 
freqsontk Set abundant toeries. Sere 
sero made antwees the realized ‘ovsr lags: and 
J uenbivcnent ot jarer tape (see heKne fax See) 


feed pAas tal aver lex 


MICRESEK lepiuy 


— 
pie: i 
mn ry 

“¢.s'°% 
ine 


_ 758 pe 


- - 
—_ ee, we 
mee tire | 
_ ULAR les 14. 
—- ped RA STAM ed hf. 
30 el sh arene C8 gin wis ,-)) enh 
a eee eet pee +s f 
ee eee, |) 
icpead 4 


oe 1; 


hie 


Figure 14. Results of significance tests comparing 
asymmetric niche overlaps for the 16 most 
frequent and abundant species. Comparisons 
were made between the realized overlaps and the 
fundamental overlaps (see text for elaboration). 


Legend same as Figure 13. 
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The majority of species that were moderately frequent 
(e.g., found in >5 infracommunities) but with few 
individuals, showed different patterns. For example, the 
symmetric overlap between R. cyrtoides and H. melanittae was 
100%. The asymmetric overlap of R. cyrtoides on H. 
melanittae was 100%; the reciprocal overlap was also 100%. 
Neither the symmetric averaged realized niche overlap nor 
the asymmetric mean niche overlap differed significantly 
from the respective fundamental niche overlap. Fifty-eight 
percent of the realized niche overlaps for these moderately 
frequent species were not significantly different from 
fundamental overlaps. Only 17% of the realized niche 
overlaps for the infrequent species (e.g., found in <5 
infracommunities) differed significantly from fundamental 
niche overlaps. 

Discussion 

Holmes and Price (1980) recently reviewed the question 
of how similar species can be in their niche exploitation 
patterns. Lacking empirical evidence for parasite systems, 
they accepted niche overlaps of 70% (basing this figure on 
arguments presented by Hutchinson, 1959; McClure and Price, 
1976; Pianka et al., 1979) or less as a conservative 
estimate to distinguish species having different niche 
exploitation patterns. 

Applying their estimate to the current dataset, the 
frequent and abundant species all exhibited different niche 


exploitation patterns along the continuum. The magnitude of 
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that difference was enhanced when species in either of the 
intermediate host suites were considered. When either the 
moderately frequent species with few individuals, or the 
infrequent species, were considered overlaps frequently 
exceeded 70%, often by a substantial amount. 

Again considering the frequent and abundant species, 
their realized niche overlaps were generally significantly 
less than their fundamental niche overlaps whereas the 
remaining species generally showed no significant difference 
between realized and fundamental overlaps. 

Collectively, these results suggest that the frequent 
and abundant species in these infracommunities represent 
deterministic elements, with little or no overlap among 
adjacent species. Conversely, the more infrequent, scarcer 
species show broad overlap, either with the deterministic 
elements, or among themselves, suggesting that they 
represent stochastic elements. 

Restricted to the deterministic elements, these data 
lend support to Menge and Sutherlands’ (1976) contention 
that competition will be, or was, the primary organizing 
force in trophically simple communities. These species al] 
show significant reductions from fundamental to realized 


niches. 


Infracommunity Structure - Concluding Discussion 


Although various mechanisms invoked to explain 
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community structure have been discussed in the literature 
for a number of systems, this has not been done, to the same 
depth, for helminths. Because of this, a more thorough 
review of the pertinent hypotheses generated to explain 
structure in helminth communities will be presented. 

Holmes (1973) reviewed a substantial amount of the 
available literature on the distributions of helminth 
populations in a variety of host species. He concluded that 
interspecific interactions between these helminth species 
were a major force in producing community structure. More 
specifically, he presents a review of the evidence to 
suggest that selective site segregation, as opposed to 
interactive site segregation, may be the primary mechanism 
resulting in the observed distributions. 

Price (1980), examining much the same evidence as 
Holmes (1973), but also extending his review to include 
other forms of parasitism (e.g., parasitoids, viruses, etc.) 
argues a different hypothesis. He too views the structure in 
parasite communities as largely non-interactive as did 
Holmes. However, based on his interpretation of the 
available evidence, he suggests that most resources 
available to parasites are under-utilized and there are 
"vacant niches" (using the Hutchinsonion [Hutchinson, 1957] 
concept of the niche). Thus, species packing is low in most 
parasite communities, hence the probability of interspecific 
encounter is low, and the pressures for interaction are rare 


to non-existant. Specifically, Price puts forth the 
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hypothesis that parasite communities exhibit patterns 
consistent with chance colonization by specialists. 

Wilson (19693) advanced the theory that there were four 
phases in the development of a community. The initial phase 
is one of "non-interactive species equilibrium" which is 
essentially what might be expected when resources are 
under-utilized. Colonization is rapid and populations do not 
reach sufficiently high numbers to interact. The second 
phase is that of "interactive species equilibrium’, the 
logical extension of the first phase. As populations of 
species increase unimpeded by others (phase 1), they 
ultimately reach a point in time where contact with other 
species is inevitable. During this phase, interspecific 
contact and the potential for interaction are realized. The 
third phase, "“assortative species equilibrium" is one of 
continued colonization and interaction. During this phase, 
the species which are more adapted to the peculiarities of 
the particular environment, or which can effectively 
co-exist with the other species in that environment, 
persist. The final phase is the "evolutionary species 
equilibrium". Wilson suggests that if a community persists a 
sufficient length of time, the species will adapt to each 
other as well as to the environment. 

Two of the phases, the first and last, are 
non-interactive. The first by definition, the last by 
implication (coevolution). Note that both the hypothesis of 


Holmes (1973) and that of Price (1980) fit into the scheme 
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of Wilson (1969) but at opposite ends of the spectrum. 
Holmes’ selective site selection is a restatement, for 
helminths, of an evolutionary species equilibrium whereas 
Price’s colonization by specialists is a restatement, for 
parasites in general, of a non-interactive species 
equilibrium. 

Results from the current study do not provide exclusive 
support to either hypothesis. There appear to be two 
components comprising the infracommunities in lesser scaup: 
the frequent, abundant species and the moderately frequent, 
scarce or infrequent, scarce species. Species comprising the 
former component occupy predictable, sequential positions; 
are not randomly distributed; and show negligable niche 
over lap with each other. In short, they fit the pattern 
envisaged by Wilson (1969) for an evolutionary species 
equilibrium; in the terminology of Holmes (1973), they may 
be species exhibiting selective site segregation. However, 
results from the current study show more of an intermediary 
pattern than suggested by Holmes (1973). He concluded that 
selective site selection was much more common than 
interactive site selection. His conclusions were based on 
published studies that did not provide the same detail as 
the present study. The current data do suggest that the 
frequent species are largely selective but with some 
interactive segregation. Based on available evidence, these 
species are either specialists to scaup or extreme 


generalists to waterfowl. Species in the latter component 
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show less predictability in location, may be randomly 
distributed, and show considerably higher niche overlap with 
other species. They fit Wilson’s first pattern of 
non-interactive species equilibrium; in Price’s (1980) 
terminology they represent chance colonization by 
specialists. Based on available evidence, these are species 
that are specialists to other hosts. Furthermore, where 
Known, the evidence suggests that these species invade scaup 
by using preferred food items of lesser scaup. 

In summary, evidence from these infracommunities in 
lesser scaup concurrently support the hypothesis of Holmes 
(1973) and that of Price (1980), suggesting that observed 
community structure may, in fact, be the result of a 
multiplicity of independently operating mechanisms. The 
frequent and abundant species appear to be coevolved (or 
coevolving) species, at (or past) the stage of competitive 
interaction, evolving (or having evolved) selective site 
selection to permit coexistence. These are species which 
appear to have a long evolutionary history with waterfowl in 
general or lesser scaup in particular. The remaining species 
appear to be specialists from other hosts, acting as 


invasive colonists in lesser scaup. 
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VIII. Concluding Remarks 
Traditionally, questions relating to faunal similarity and 
those relating to community structure are treated as 
independent subjects. That is the treatment they have 
received in the current thesis. However, the data presented 
here suggest that the two approaches should be integrated 
more thoroughly. In fact, the data suggest that the emphasis 
should be placed on comparing the deterministic versus the 
stochastic components. This conclusion, that community 
structure is the result of mechanisms at opposite poles of 
an evolutionary sequence, has some interesting implications 
to fundamental community theory (discussed below). 

Although most features distinguishing deterministic and 
stochastic groups were addressed explicitly, others were 
oniy implied. Therefore, a further examination of these two 
groups, using anecdotal evidence (where possible) to 
supplement statistical evidence presented earlier, is 
warranted. Table 12 presents a comparison showing the 
characteristics of these two groups of components. 

The deterministic species were frequent, the stochastic 
species were not frequent. Abundance relationships within 
and between the groups were variable. Most of the 
deterministic species were abundant, most stochastic species 
were not. However, on occasion, the average (and total) 
number of individuals in the stochastic species was greater 
than in a deterministic species (e.g., compare n and N 


between L. skrjabini [deterministic] and Unciunia n. sp. 
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[stochastic] in Table 5). In an extreme example, an 
infrequent species, "CC" (n=2), was very abundant 
(mean=1990). These data suggest that, given sufficient 
replicates, frequency (and not abundance) is the more 
important variable in differentiating between deterministic 
and stochastic species. 

Related to frequency and abundance, the deterministic 
group provides the similarity between samples. The 
stochastic group adds little to that similarity. The results 
of discriminant function analysis suggested that the most 
discriminating variables were the relative abundances of 
some frequent species followed by the presence/absence of 
some infrequent species. Further examination of the mean 
abundances of the species suggested that the most 
discriminating, frequent species provided good separation of 
clusters. Furthermore, the overall similarity among the 
samples was quite high. For example, considering the entire 
dataset of 59 variables, a single cluster is formed at 
slightly less (r=-0.069) than 50% similarity (r=0.0). 
Considering only species occurring in more than 5 
infracommunities (which still includes some stochastic 
species), a single cluster is formed at r=-0.093. Thus the 
difference attributable to those species occurring in less 
than 5 infracommunities is negligible. The same comparison 
for the 10 recurrent group species (no stochastic species) 
shows a single cluster formed at r=-0.142, further 


emphasizing what little impact the stochastic group has on 
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faunal similarity. 

Evidence for persistence stability in the deterministic 
group was presented earlier. The lack of persistence 
stability in the stochastic group was not specifically 
addressed. In comparing the infrequent species between the 
three surveys on adult scaup helminth faunas, only those 
species for which there is no possibility for taxonomic 
inconsistencies are considered. Graham (1966) found 11 
infrequent species in 135 birds, Hair (1975) found 12 in 30 
birds, I found 30 in 45 birds. However, there was only one 
species found in all three studies, three in common between 
Graham and Hair, three between Graham and mine, and three 
between Hair and mine. A total of 53 infrequent species was 
found in the three studies. In short, even with this 
conservative approach, most of the infrequent species were 
found in only one study, frequently in only one 
infracommunity from that study. Based on this evidence, it 
would be hard to consider persistence stability as one of 
the characteristics of the infrequent species. 

Three of the deterministic species, F. fasciolaris, 
Dic. coronula, and A. gracilis, represent examples of the 
most extreme generalists Known to infect water fowl 
(McDonald, 1969). The inclusion of generalists in the 
deterministic group runs counter to some current 
assumptions. For example, Holmes and Price (1980) suggest 
that most parasite communities will contain generalists, not 


part of any coevolved subunit. Their two arguments leading 
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to that conclusion were: significant coevolution should 
occur only where parasites co-occur regularly and parasite 
communities might be expected to evolve as subunits. Two of 
the three species mentioned above, F. fasciolaris and A. 
gracilis, are very frequent and co-occur regularly among 
themselves and with other deterministic species. At least 
one of these, F. fasciolaris, can also use the same 
intermediate hosts as the very frequent and abundant scaup 
specialists; thus the potential for others to coevolve with 
it is great. Whether it coevolves equally with them may be 
diluted by evolutionary pressures on infrapopulations in 
other host species. 

Deterministic species have low niche overlap values 
suggesting different niche exploitation patterns. Obvious 
exceptions come, not from the current dataset, but from data 
in Hair and Holmes (1975). The diagrams in Figure 3 of Hair 
and Holmes (p. 264) show large (first diagram) and complete 
(second diagram) overlap between H. spinocirrosa and H. 
abortiva. Frankly, I cannot explain those overlaps. In the 
remaining eight infracommunities from that study, in the 82 
(includes 52 ducklings) infracommunities in a later study 
(Hair, 1975), and in the 45 infracommunities in the current 
study, that degree of overlap was never seen again. In the 
current study, the fundamental overlap between those species 
was 21% and the realized overlap was only 5%. Appendix 14 
shows the actual distributions of all of the species 


comprising the microsomacanthid "species flock" for each 
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infracommunity. I have to conclude that the extreme over laps 
referred to are either errors in the data (these were the 
first birds examined by Hair) or they may be the "rare 
event" Price (1980) challenges us to study. In contrast to 
the low overlaps among the deterministic species, overlaps 
among the stochastic species were high. This suggests that 
these species occupy very similar niches (at least in terms 
of the linear component). Holmes and Price (1980) provide a 
possible explanation: if these stochastic species rely on 
rapidly replenished resources, they may coexist in 
exceedingly similar niches. Extending this idea to all 
species in the gut, the generalist species in the 
deterministic group may require some resouce or condition 
common to all waterfowl whereas the lesser scaup specialists 
may require a resource or condition common to lesser scaup, 
but rare in other waterfowl. The stochastic species, which 
are specialists in other hosts, may require resources or 
conditions characteristic of those hosts but rare in scaup. 
Because these rare resources or conditions are not used by 
most species in the gut, they would be difficult to 
differentiate from a rapidly replenished resource. 
Unfortunately, these ideas will remain untestable until such 
time as we Know more about the physiology of each helminth 
(and host) species. 

The deterministic species are not randomly distributed 
along the gut. Their sequence of distributions are not only 


highly predictable, they appear to be highly correlated with 
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particular locations along the gut. Although the mean 
distances cannot be differentiated from predicted random 
distances, the standard deviations of those distances are 
significantly less than predicted, suggesting much greater 
regularity in distribution. On the other hand, the 
stochastic species, frequently represented by one or two 
individuals in one or two infracommunities, could not be 
differentiated from random. 

There is a strong tendency among others who disclaim 
predation as an organizing force (cf. Brown, 1975; Diamond, 
1975; Pianka, 1975; to name but a few), to invoke 
competition as the single structuring mechanism in their 
systems. Such a simplistic explanation will not explain the 
variance in the current analyses. The current data suggest a 
multiplicity of mechanisms responsible for producing the 
observed structure in the helminth infracommunities of 
lesser scaup. The variance in the data also suggest that it 
would be difficult to differentiate discrete phases as 
suggested by Wilson (1969). As such, the deterministic 
species appear to be those assignable to either phase 3 or 4 
in Wilson’s scheme; absolute differentiation between the two 
is difficult without experimentation. In the same vein, the 
stochastic species appear to be those in phase 1 or 2; the 
differentiation between these two phases being confounded 
because the species occurrences are rare events. 

I began with a statement by Peter Price suggesting that 


the time is ripe for speculation in parasite ecology. | 
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would be remiss if I did not accept that challenge (as if no 
speculation precedes this!). However, I would suggest that 
when we Know enough about the helminth faunas of all hosts 
in a given area, we will find that all four evolutionary 
phases in community development envisaged by Wilson (1969) 
act concurrently and synergistically to produce the 
structure that we observe. And that neither Holmes (1973) 
nor Price (1980) are entirely correct in hypothesizing such 
encompassing ideas as “helminth communities are mature” or 
that “parasite communities are young". Furthermore, if we 
are careful in the analyses we do, and the records we leave 
behind, those that follow us cannot but conclude that the 
helminth communities are dynamic, evolving systems and not 
the static assemblages we portray them to be. 

In closing, I will borrow a quote from Holmes and Price 
(1980) “It is too early to be an emphatic proponent of any 


one hypothesis’. 
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Appendix 1. Data matrix of helminth species and locations 
along resource continuum for each individual 


sample used in analyses. 
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Key to Appendix 1. 


Helminth Species (Row number) 


1. Fimbriaria fasciolaris 


2. Hymenolepis spinocirrosa 
3 
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abortiva 


pay 
(ge 


. pusilla 
Se) He CuUveNnSTIS 
6. Tuvensis A 


7. Echinoparyphium recurvata 


8. Apatemon gracilis 


9. Lateriporus skrjabini 


10. Retinometra pittalugai 


11. Polymorphus marilis 

12. Dicranotaenia coronula 

14, jl, recurvata 

15. Hl. microskrjabini 

16. Sobolevicanthus kenaiensis 
17. H. parvula 


18. Cotylurus hebraicus 


19. H. fausti 


20. Corynosoma constrictum 


21. Capillaria obsignata 
23. H. arcuata 

24. Diorchis n. sp. 

25. Hymenolepis sp. | 


26. Hymenolepis sp. 2 
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Retinometra cyrtoides 
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Oligorchis n. sp. 
Diorchis inflata 
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H. albertensis 
Strongyloides sp. 
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Key to Appendix 1. (continued) 


Intestinal Section (Column number) 


Section 1 begins at junction of small intestine and gizzard. 
Section 20 ends at junction of small intestine and large 


intestine. 


Bird Numbers 


]-3: Iosegun Lake samples 1-3. 

4-6: Murray Lake samples 1-3. 

7-9: Rattlesnake Lake (1977) samples 1-3. 
10-12: Rattlesnake Lake (1978) samples 1-3. 


13-15: Bistcho Lake samples 1-3. 


Tfe-lh: Dusty lake samples 1-4, 
19-21: Charron Lake samples 1-3. 
22-24: Chip Lake samples 1-3. 
25-27: Lanes Lake samples 1-3. 
26-30: Wolf Lake samples 1-3. 
31-33: Tyrrell Lake samples 1-3. 
34-36: Bellshill Lake samples 1-3. 
37-39: Cowoki Lake samples 1-3. 


40-45: Fleeinghorse Lake samples 1-6. 


et alma adel ers 286k 

+E} entree (TOF) oded sdanealaret | 0 

Erb aptaenz (BIRT) oted aheneei Heh 351-01 

oh 6 heb aptqong eet odopet eT-F 
eth po tq edad Mrtreat 

: t+! antquae las novvedd 2fS-e7 

| £-0 aalonbe otal qidd §0S.55 
_ ) Lt ahfomez he) wires 105-35 
=f eotqnne odes Pow 1+ aS 

A+! soloed odes (Tyt 1et< vt 

.€-1 eatqese gisd Milwetley +a6-8r 

E~f ealqnae bi6d FAME) RU RE 

«Get anhquae odes aeroduitea!) 5 26-0b 


7 > & 


1 


N 


TANMTNOFDAMNOKAMTNORADANHOKTAMNTNUFAMROK~AMNATNHOF DADO 
a re oe re EMC ONO CMON ILGWILON ONILGN) (CNIIC%291 C3020: C89 CF Ora OPD LCD) ka O82) SP 


FT ANOMOTNOrFDAHOK A 
wovvv7s7379NuNN 


=-_-e———————— 


JOSE QOCOOOCGOCOrOOCDDDOGDDDDGOCDOCOODDODD0000000 
| 

JP PEMODOOGOOOTOOGODDDODDDDGDDODOO0O0000000000 
[Sak Se i a el a a ala 
pODGCOVOOK CODD DO0DDCGOOCOOCGCODOC0DOG00000 
nee SO ORONO OT O ROOT NON KIO OKO OOOO OKO OOOO TOI Ol 


[POO ODO CIOOIN'O'G'O'C'G'D'O 0'0'O'0'0'0 O'O'0/10'0'0 06010 0'O'O10'0'0 


lemon oHokeowoe sekokowekelokevovolenokoueloueovololokowolowonolonosomeone) 


2 
365 


COODONDDDDODDDDDDODGOCOCOOOOCOCCOAOCO0O000 


1S 
15 


ceoo0ocooreo00q00ce00CcoC0c0eCCoCoCCoCoCKOCoO0oO0oO00oO0oOCoO0C00 


DO OTOTO INO KO RO OO1O CLOG) O50 OLS OLS) CIOS C1910) S) CLO. CLOW 


4175 


COCOOCOCOCOCOCOOCOOOOOOOOOOCOOOOOOOO0O0O0CC0O0C0C00 


1480 
450 


o0oo00000C0C000 C000 CCOoOCoOCeOOCoO0000 


ie) 
23 
35 
te] 
{e) 
(o} 
(9) 
5 
(0) 
8 


COCVODVDOMDODDDODDDGCGCOGCOOOCOOOOCCOOOCOCCOOCCO00 


15 


ONNODDODDOVCOODODOGCGCOOGOOCGOODGOOOOOCCOGCCOGCCOC0CCO000 


O9NOODGCGCONTODOOVODDGOOOCOCOOOOCOOOCOCOOOOCOC0OCo 


rmoo0oogn00coq00o0qo000 00000000 000000 00 0000000 


TOOCOUONDOODGCOOGCOGGCDDDODOVDOOGOOOOGCOCO0O0COCO000 


MODODONODODOODOCOCOGCOOCCOOOOCODOGOOO0O0O0O0O00O0C00O0000 
INDOOOOWNDOOOOCDODOCODCDOCOCOOODOOOOCOOOOGCOO0000O00 


Pee ea eee ote ee ee eee ee ee eee ee eee OOO! 


NO TW 


KT AMWTNOFDAMROKANMNTNHHWOFAHO Oranoranyg ano 
PRP KR FE KK HK ANANANNNNANANAADMAMMMOMMMONOMMS 


CO0000C0O000C0ON0 


900000000000 


COOO0OOCOOCO00 


OO90000000000 


Co0000COCO000 


oo0go00000O0O0o000 


eoo0o0000cCooooo 


eoo0000000000 


OoO00000000C000 


9o00000000000 


loo ole oieRovolokowee) 


oo0O00000CCOO0C00 


eo00000000000 


e00000000000 


oo00000000000 


eo0o0000000000 


OoO00000000000 


eooo000000000 


o00000000000 


o00000000000 


TAMTNOFAHRO- ND 
vv39 779777 NNN 


fee] 


| ait 5b aaa One 


7 4 * 7 ~ 4 
seovarpeecaancnmaanavwce ss 


Bes TA 300800990 6c aed 33° 

ae fall 
AOS OOMSBOO OKO OBARAPESE TC FONOOFE canngntdescateeho gen 7 iw 
osVAHeSeoao000 ret eee saveroesoa ede ia 
en2o <onueeiedieled Canganeae ce onnagaopecapnnesaegnyce) 


05.060¢ 050600000008 an 60 recatiaimactaameniic: 1 


ov cosseunseaeavsuasscovssuscoussucesses -cogsccosanse oti 
> 


‘ 
SPRSOVSGAWEKH GOSH aI ooeogovCA OL eH OvVOKAGeERIBO DG OKC SEK! #E"s 


pemapereaereeha ett eietng sahnermiertany os eae 
COSSREOSGO05S roadpoassodgaavosunesiencesoonsvosoogge, 

cceadbeomove ae te ee ee = ~~ @& 
i ciareaiaimanmanh cuore. eoeranien” » 


GeePOSOTAegosUsoOT SOON SsOG TOF COSSHRAHEOSeG OH EH eORORH 


" 


CSOFNIH SC 000600 90600000000 540000590 E0000 500000 nN 00080 % o 
* 
: | - 
6802648d6c000046 466680 ssautcocaesreessoowcoe SAORaSaG aw 
‘ 
1 
Oe IOV COHOST +E 9H TA OG ON GHeCeNOVONTSORO eC Ce HHO ANE WO ON 
- 


SSO OOASFUS GS COHMVOSOYVES OOOO HOOUGCS SCO OGOKSOoCOSCe bh Stal. 


RiNeRIUSePOIeMASTMRRRARRRANAAARHALLSTG: 2: cee sem RAH i 


2 


BIRD 


TABLE 


TK ANAMTMHOFDAHDOKNMTNWORAHOKN vz Oroanoranwynwo 
re ee ee Oe NEN CMON) CN) ON) ONCE) CNICWEOD, 10972 


|° fe} 
8 

| 

|° ° 
at 

joo 
© 
a 

Ke oO 
BR 
A 

i fa) 
wo 
ai 

i Qa 
ro 
7 

joo 
wv 
a 

Ke oO 
” 


[eae 


= 
nN 
pas 


° 


oO 


67 


mPOHDOKFTNMTNYOFAHDOKN 
OmnmrnwryT T7979 TT TFT TN NH 


oo0000- 5 loMowonohononononononononononolononewoneonononokok ok ol okolovovelokelovovozovexeye) 


oe KeieMoliel | ®O000000000 COCDDDDDOOOCONCOCOOOOCOCOCCOOCOCOOOCO0o 


al RON OROMONee Moneononeononomenononeonenonononenon ok omononenouononowouoeloleowekoiwokovoveokoizoholoke) 


B7. 


458 


174 


oOo 


oo 


lomo) 


oo 


oo 


oe) 


oo 


ooo 


wooo 


ooo 


loos) 


ooo 


o°o°0 


ooo 


ooo 


o0°0 


(ome) 


j 


O00 


oon 


oOo 


1 


OoOor 


O='O 


looneononeonon  monononeononononenonononononenenon enon enon eonon ok ononeonovowoucuovolokekekoyokeloieyo) 


oo ° loRemoneononenononenkonononononono honor ononenonononeonolononononcyouozokewewokeyoloye) 


ohon Momelenololokonelomononononononononononeonononononenonesoueoneolon clowokokolokololeye) 


16 


oheon Moke mekononolononononolowonokononononenononononononononononononeon onokowekonenonoke) 


CPONDDDODODDOODDDDDDDDDOOOCOOGOOOOOCOOCOOOOO00O00000 


12 


foMonomeomomolononononkonononononononon enone ononononononeonononos enon onon ones ononononosane) 
COTODOOrOOCDCOCOOCOOOOOCOOCOOOOOOCOOCOOCOOGOoOoO000C00 
foMeMonoNononononononolonononononononononenon onononeonononeonchonouckowouolouolosokoiokeize) 
COCODOMNOFODDDODDODDOCOOGCCODODDDOOCDDDDOOGOOGCOGC0O00000 
omooo ° COOCODDDDDDDDODOOCODODDODODOOOCNOODOOGVOCO0O0000 
oo000°0 PS CODDDCDODDDDDDODOOOOCOCODDDODGCOOOOOOOOOCC090 


CODODO-NODODODODODDDDDDODOGCDODOOCODDODDGOOO00000 


214 


CODDNMODODDCOODOODOODDDODODODDDODDOODODDDOOO0O000000 


1 


(oMeKeoKo Moko Konololononononononeononononolon onononononononenononononokononononokowogok eae) 
is] 

COODDONDODCOGCODDDOOODDODODDODODACDODDOOCOOOGOO0O00000 

CODODOHMDDODODDDOODDODDDDDDDOOGCOGCOOOGCOOOOOCO00000 


oholeleowonenonolononononolonoweomeolonononononeonomononononononeokononokeonowokonokokouekose) 


dia 


soi @Po0eaD 


Jedaopaces o $adenacvcstgnwoges boeee eialctiche gy) 


ch eR os 
ooo upidinesnpononescases cossmereesansotinny gut 


; Adhiiidathe Veoweesdo¥e OSs sau SedaHoe oe -_ ; * 
tape ten Pireaipaiesesesksceonvepeerinn teen 
verge Ait PPA Se CoRR CoO C9 POV OSCOCOE SORE DGOW hb wheats ve, 
of A240 RebBOsoT—MEsGe0cHDEACSoRAAGEDOdERD sacergg 

OC VOCMOOOREDeRACgOX Oe SOTASHCHPOPEDOMEH OME YS orpegegtel 


‘i 7 
eC 20FS OR OOUP FO SOHO CONGORseOOb CaS EsEH-~CnO8 he careevan ae i" 
= 
ee a Ss eae tn eS ee ; 
- 


ReGET AS SE PERPR BONNE S cRIUgUeCRsOSDaedeegnoneRIORRese) 


APREAS OEE TAR SOUR ERR RA eRe EseD ORD Ose ganas ~aireaaay D 


etovese 1) o35 a ee ee ee ee a 
-~ “% 
j ¥ 
SccCOheraeWeosceocadsonooeCKOn Kode 2 eS om Oooo e Wate. 


\ 


PROPLOE ASTRA CRSOOREROHANSCOSDLOONGAEBSH ETA OG VedHORN | 


f 


MOP RP IOA GIF OCOADSSH ACH HLOH SO VCRCONEAEORHOD CO HO OuGeMs 


A nd _ 


PEP OMOSMO SAVES TORUROOCUAHOL SH AGYOSOOOEH OD Oa~ OM oa Oy 


_ 


OPED EETHOLHEOEHSRYSOOOOOCOR OOO HEH EMO AGH OO O8O~ COSA0 uy 


hal 
; ’ 
SAP COA HORRORS AOEIAS RSV OGUSOTOSOOUEROMOD SS SOOO OpOHOy 


F 
ReSsereire seo Aaa on REA SeStyeeehe =e eeseeran~ 


KF NOMOTNWF AMOK ANMTNHWOF ADO 
errr ere er ee ea 


NOT WD RFODMDOKTAMNITINHOFDADOK-AMTNOFAHOTNA 
NANNANANNANANOO MMnNnMnNnMnMNwv99T FT T79T77N NN 


an 
je oN Monon onononololonokonononenelonononononokokon enon ononen enon enon oneowon enon ehonouovonosonokekozoke) 


N 
| 
LO CO ee) 


Ke onwnoo 


eects 


[ebteoy (2) 


ooo°o 


4575 


owooo0o0o 


335 


ooo0oo 


1244 


3 
Ss 


ooo°o 
°o 


nnogo0o 
ON 


oo000 


9 
fic! 


fstaore Meas 


Ne ogo000 


mwmoogoo 


KT NMNTNHYFDAHDOKNMTNHOF ADOT 
Serer ee re TK NN 


o) 


fe) 


° 


ite) 
10 


1 


51 116 


es 


16 


“7 


wi 


loon oKoMohonenoloholononolohonolononeolonononononononononononononenononokonononegouokoxe) 
lomomonononononononenkonononononokeononononononeon enon ononononenonononononononononone noize ye) 
oon mononolonolokolohokolokolononololonononomononononononononeneononokowouenowoweioloxe) 
COOODCCOOTODODDOOCOOCODCDODDDOODODOCOODOOCOOOO00000 
oOoOro0o000°0 ° fomokon olen enone nonononokononononononononokonononenouenekovowokogoie) 
COMODDDDOXYOODDDOODODDOOOOODDODOODDOOOOSDOOOGCOGC000 
CODDONDDDDDODCODDDDDDDDODOGDDODGCDOOOOODDOOOOO00000 
(oReMoNoMokoMonoholononolnonononononononononkonomononokon nomenon ononosononononoegehokeke) 
CODDDODDDDODDCOOOOOOODODODSCOOOOOCOOOCOOODOO00000 
(ooo MonoNoNoloMelololokonononononolononononon oh on on onon okokononononon ou oRovowowokokeze) 
oo0000 ° CODDDDQDDODODO0OODDDDDDDODDOODDDDONDOONO9D0000 
ooo0c°o is CODDDDODDDDDODODOODDDDDDDDDDDDDODODDOGONONO0000 
oooo0o°0 ra CODCDODDDDODDCDODDODDDSCOGOGDDDDDDDDDGDOOO000090 
ooo00°0 iD COPODDDODDODCDDDDDDODDDDDDDDODODODDNDODNO00090 
ooo0o°o 2 K-OMO-DOOD0D00GDGDOODO0DODDODDODODODADODDGDGOOO00N0 
oaooo0°0 S CWololeleMoKolelolololelnoloNonolokeonononononononononononokononenomosonoseke) 
oo00o000 a NORFODDOODDDGDDOODOODOOOCOCOCOO00NO ©CCCO0000000000 
CODOCTDDODDODOCODDODODDDDDDGDDONOOCOCOOCO00090 eoo00g0000 


loMoMeloleoleoteloRoloNoNolelolonololonekokonononononolononononokonoeoeokokonokeke ke) ooo 


” rFonor mynNwroanorn TMOrFOAROrA 
ANNNNANNNMHOMOMMOMMMMMNMVTV99T9TTTFT TT w 


160 


neh 


curable 
iaisidss cies _ nee 4 


yaa doooboocsooscansenuhudsoEse: 
(nee ae 
Sec poodsesbdusoobbaebedoesooss 
édekedsdeedsvonaspos0cKs000e8t bo eRagaunr so -neRbobmE 
socdeebhue babs cbdedbuncdhecbecvueueedest.nsud dep } 
62dbd Sada eteidoeseebe b dan ats leak dessoe sosvoneeongee), 
sabasessoetsddoseeseroorsessaduoureseascacnsogoRogge 
snasadegaaasdadebeecossoaseoudanss sonvenosougeragge, - i 


: — : : ' 
QHSG CONC SSOOOHEOOOOHOBO Og Ooo SSOS5ERUSRO SONNE egoceey sl, 
0OC0S C8 SQOUGK OSE EbOCUTedOUE SOU NEeAaOgOOF » ah 5 
WOO OE OADSDED CH OCOOTEODOUOS soo Oe HONDOOG YO SE soogouevan, 


PLANO GEGEN 4S D90CLES 20000005" E POsEBEDU EY! CHS jroveust, 2 


PoRSOTOOROUO STEED GoGo KE OROGOTSUORE TYAS Gos = ZGeT eM 
V4 


AOOU RS LAV OOKMECOHO EES odoonNs vor OaGD ane AQvacoorsts oooram 


, . 2 9 
GCOPLOOU SO SSEHODOGE6SEH4 oF CO0C HOn06 son 8onge Senowssonige 
* 


j I 
PUUCGASO Be Or OCS TOMO NH 09069500 0U TODO NEG CO4R GOGO > my 
a 


: j 
Bedebw Ss 5500 7578060T 4b) 450 00n00 209 KeNbhODeG Ca - aocasug 
n“ 


ine | 
Pe ten oe OS vcesugdh on \esseecweeainag qegso00m 


4 


BIRD 


TABLE 


K~NMOTMNOrwOMO 


Tr AMAN HEF DHOrAMTMNHOrFAHnOrAM|T ~-OHNOrTNMANUFADOK AN 
err TFT HF THK HT NANNANANANANNANAMAMNMMMMMMNMMNTI2ITTITTTITIT INH Hw 


Noho Novena Ne lener enleloneMorleventeyeMeyeneene rte) fen ayeMey ay oMenere Veh e Meh ene eMeNeN MoM enone ve eneu) 


‘) 
fee 


{ 
(ee 
© 


= 


17 


16 


181 


44 


w 


-O 


ul 
2 
3 
4 
= 
6 
af 
8 
cS) 
10 


000000 


io) 


155 


oO 
T 


65 
40 
3390 


280 
10 
25 

335 


145 
245 


245 


6 
65 
125 


145 


oo00000 


ooo0oon 


OoOO00O0O@ 
io 


2OO0000r 


ooo0o0onm 


Gcoo0o0onm 


OVOVONDDDOGODDOODOOOOOOOCOCOOAOCOOOCOOCOOOOCOOCCCO080 
CODCVCDDOODOCOKF ODDO OOOOCOOOOOOOOOOOOOCOOOCOoO0OC00 
COOCCDDGCAODDCGOOCOOOCOCOOCOCCGCOOCOOCOOCCOOCOOOOCOCCOCOoO0O0 
COoOmocoooCoCooOCOOCOOCOCOCOOCOOCOCCCOOCOCOCOOOCOOOCOOCoCOCOOoOo00o 
SCOVODODDOODODOCDODDGCAOGDOGOOCOCOOCOOCOOCOOCOOGOCOoOCO0O0080 
CODCOD DDDODDOODDDGDAGDODDDODDDGD ODDO ODDO GDGOGO0000 
COMDDDODDODDDDGCODOCODDCOOODDODDGDDDDOGCACDODGOAOGCOOO0C0O00 
oom mokono nonononolononolenonononononononononono non oneneonononeonen ononenonowoueyelogoye) 


(oMonololononolonononolnoneolononononononononon enon onononononononononokokonokononouekowoke) 


Molonolononoheolonolonononononenononononeneoneno nono kononon omen oneononononononononeuovoweie) 


(ole enenoloNeloloneononolonenononononenononononononeonononononeon oneoneon ononekon ono ekoy oye) 


fol oMoNoMol Mekolelononolonenomononononononon enone onononenenononokokeow ovo ol okevegoue) 


OMODDONDDODDDCODOODDODODODODOODDODDDODDDVDDGOGOO0000 


(ohooh ololololoKo Nokon ononononononononononononononenononononen ono owenoeoweyokeieke) 


PTolonononokolonelonolononolo nomenon ol omelononon ononononononeonononoononon ovo onesowo ze) 


CODDDDDODDOODDOODODODOOODOODODODCOOOCNDCDOSDOO000000 


foMekolkehohohenolekelokolololononolononenonolomononlononononenononenon ononononenonouogoue) 


CODDDDDDOOCDOCOODOOODDDOOODDODDOODODDODOOOO000000 


COODDDODOCODDDDODODODOODDDODODODODODODDDDOOCOCOO00000 


161 


iin aibediwe satbounste 
SIaUR CAMO GS Harn gins gaueeBeunTeRatEaEN SANS we a) 
eee 

SPL PSPS OAD RRA SERA OG On hee RSAA EE OAERA SeCKERC MRR EH “Teen 


- . 
ASANO RRSP STATE RATAN Oe HEtGH an ape tocuag aoe, 


en) Wee TOPs reo Creag RoOOgee Ge eLOCUSVEChagoaqga “oreo 
MOE IHASEoh Vo” Melts comes ds one ge gyeeesaoes “eyvenoe zo) 
SU POSPODADTI ENC OM MOO HE dO OHO> WH COMER OORS OV OMS He aa 
49G0¢00@O6000@c08 900 04ene99K200- “tahpiahe rensotaaaciany "i 
SOG OI THC HOGS ee QOD OCORHOHODC OS CHBEOONGLo «4 copeae> 
daahaapiamaaeaammes 

CU RVORGA STO TORBOVOR CLARO WHO AAD ASEDBOHOWE- 20 ene " : 


OO > S08 FO us da sEoenoeGonwdc00 "00 SeGsGon0oooogae I aokem 


=svoeC°@49aa000 HOSGS 6°99 COGCe Ceo. coh ee gn neo ao Yow ~2eDiuey ty 
ri _ J 


5 


BIRD 


TABLE 


TK NNTNOFDADOKAMTNUFADOrAMTNHOR ADO 
TET TEP KT KT KT HK NNANANANANAN OS 


~“AMYTNOFDHAOKANMTNHYrFAHROK-N 
MOOMOMMNMONMNTVTITT9TTI7T"7FTTNNN 


RR RE ES a AN 


JOCoOROCOCODDDODDD0000000 
fo} 


NN 

| 

jo° 
% 

| 
ome) 


18 


(ome) 


or 
mo 


Se) 


165 


oo 


lomo) 


C©CO00000-0C00C00O00000 


S90000000000000000 


leew oowowewexowovowoweolenoneleone) 


i] 
1 


CP OO SOLES ONO OOO OTS 


745 355 510 
215 12 


435 


pe ORS COCO OLO} OC COS 


OP OTD OOO EO GOO OOS 
GOO000OCOCOCOCOCO0O00 


et CV GQNENENE) EN) CMCC) (SO} 


Ie LACE ee eres es a 
meee (OK(CV'9) fevloveyoMenicMelie)(eyicheweyVevenonieneNeyleytefenes(ejte) 
VOCODOOOOVGOOOOOOOOOOSGOOOOCOOOO090 
FTOCOOOOCOCOOCONOOCOOCOOCOOCOGCCOOCUOCCOCCGOOCC0OOo 
lomeweowewowowovowowowokevololewokowowowovoioloekowewowokenere) 
om oneokewewokenevokek okewowewokeloueovewoueokekokokok elo oeuexo) 
eoo0oo00000ce000 0000 CK0CCCO0CO0C0OoCooO0O0C08o 


C©C00090COOCCOCOCOCCOCOCOOCOOCoOSCGoOOCoO00 


SCOCOC0OCOCOOCOOOOCOOOOCOCOOOCOOO0oOo00 


(oo ohonononom oon oonokonon noon onononononeononokononok evolu ckowokokovonchowovokok ol ohouowe) 
loReowoneonononononewononoolenonone non ononenononononononenononel ono eovolokokeweovonowokovokeoweye) 


SO MOO OCIS OOOO O1GIOOO OOOO OO OlOOIOG.OlOO OOOO TO! NON O/O OFS O1O)S 


COMO EN SO) CO eee eo eye eo eee oie ee ee eee ee eee Ne EIN) 


ooo 


leew) 


loweme) 


fed one ey een) 


rTOO0O000 


xcyO00000 


1 


193) 


1 


N 


OF CODOMODDDDDDODDDODGCODODDDAQDDDOGCOCOCOCOOSFDGOGCOCOO0000 


lolomoneohonol meonononenononeoneononononononenolonononenelowoneowoyenolekewouonesokovenoveye) 


COCOKCOMNDZDODDODODDDDOODDODOCDOODDDDGCOOOOCOGOCOO0OCO000 


SMemekonook Mokononononononenenoneonononononeononeonenenononoloneneovon okeonolonekowoleoleke) 


foheoonolonononononolonenonononenononeon enone eononon omonononeoneneonononenenenenonononoweue) 


VMokewololononononololomonenoneonenononeonononeolon ononononononeon enon onenolnoneowonokovowokeye) 


Molen omeholonolololononokonononononeoneon ononononononeonokonononononowon evo onevowoioaovowe) 


162 


eer tert gesdees 


ere soonousceude gaendo ner 


_ 


OHO CODIb90gOs Od degooNHNEROOS* oe =o: 


AE Ry nee Aceo0gae6se6ed00 vaesenozeus 


’ “4 
Socctaseausentesaesseonaseercos SOIR: 
CbHSEodesCHESHeHaGEN ODS Gee OO ponepeeypen eel : a 
- _ A a O 
Od SUREHESOIOOND HAMS SA IOCDCOHOSOEEMDeRMERoOMOEREss oa 
CO OSESNESCANONdO OSES 04) 086H 0001405 0000006 +99 0e@g596 
lai ae talline chanaininliti 
' 
SCESPOGISSOSEEHCHVESGUHOLOC CUP OLSOsonsONh st oe geeEga 
ad 
t a = 
PUP OS CREP RANE SERPS SESS CCAATE EES CSNOSROag sob ueHEeRS i 
* ‘= 2 
SENSE RERSR ERIN ESP en sord Steen cdessossasntasycobegeney 
' 
POOSHOVOOGOSH Hoel chev Hee Pen HED OCOUE SO ueaoecea ve veege) ' 
HoMaeberoncgesn0+ Gee" UNO dbl aaeeKRe lr : 
oo 
POVE DSSS OLO34 200d" 2400574 SSO ECOES EU HU Ss -O< Sen 82-9} 
SUVESESHOVO GOOCH SoeYAe THO OW a4 1AERSOGHS 1000800 46090 69H ; 7, a 
POSSE POGGIO OO ONG ve BSAA HPAL EC OPC OOSSURNOD IO OS s OSS Rp 
i 
i 
POLSOVIMONGO TS ETUS ONO OOM OOCODUO BOON Sed00 eoagnedaeenes 
* ea ¢ 
A 
FAA8968 OHS HO 4H He HeO@EGc wet || ee . 
a Ga? tae se ee, ce 


PACES VSTHO506O0N6 65 OH 4 HHSC OF OUeFaRNdDO BOGOF eG it 


ShaBtseesrestea SARSTUS Aig ggeeteeseci eee -eweene EF : 7 


7 : 
: 2 

rae | 

7 


BIRD 6 


TABLE 


TH“NOTNOFDADOKANMTNHN HOF AHOKrTAMTNYURFADOKTAD 
TTT TTT TT KK NNANN NANA NNN 


TFTOUOrFODONOrANMTMNHWUFADO-A 
MOOMNONnMNONnNIwsS TTIVIVITITITVTNMM 


en  ee————eeeeeeeeeeeeeeeeeeeeeee—eEeEeEeeEeEeeeEeEeEeeEeEeEeEeEeEeEEEEEEEeEeEeEeEeE———eeEEEe 
joe ox OQDDC OOOO DOOOOODONOOODO OOOO OOODNDOCOONDODGCOODRDOND000000 


N 
| 
JPPPZOOSCOOODODOODDODDDOGDDDADDDDDDODADDDDGODGDDODGG000000 

a vv 


= 


(owe 
Q 


- 


ee 
rn 


- 


- 


| 
KS 
w 
- 


= 


Lye) 
ee 


is] 
- 


11 


10 


w 


is} 


oes 


| 
{2 


| 
ie 


19 


17 


150 


(a) 


(a) 


815 


162 


120 


°o 


oo0o00°0 
N oO 
8 onoo 


nuoo 


55 
1 


ooo 


345 


180 


oO000r 
N 


oo000n 
m 


oooon 
w 


oo 


oo 


lowe) 


oo 


ioe) 


oo 


oo 


[oKe) 


lomow ow eoieReoovoweonolokou on ovononononeokononononenononononononononeononenonononononone) 
loRoKovotoleovowokeowovlovokevoneomeowes owen ooneonon ook owewoeveoleuoleoueloekelok elec 
-co0o000o00o0on COOCHCOCOOCOCOOCOCOCOOCCOC0C0CCCCCOCCGCCC0O00000 
TOCOOOOVOOVOVCVCOCOCOOCCOGDOOOOCOCOOCOOOOOOCOCOOOCOOO0O08 
SCOGVDDVDGDODDDODVODDGDOGCOOODDOGCOOOCKOOCOOOOCOOOCOOo0 
MOODOOODOODOVOOODODODDOODOOCGOODOCOCOGDOGOOCOOOOCOCOCCO0O00 
SPSGCCOOCOOODKOOODOOCOCOOOOCOCOOCOOoOOCOOCOoOOCCOOoC090 
loMoKoRovokowonokovokonovonovononononononeononeononomoneloloneowononeyolovovoRovovekove) 
COODDDDVODODDGCAOOCOCOOOOODODAOOOCOCOOOOOODOCOOO0000 
(oMeooMoononononeonononenenononono nos onononeonon omoneonononononewonenononowok ol owowoyze) 
o0o000 i) loMoonomomono kono ononen onononononononononeonononeonon enon okowonokolovovoyec) 
loon enon Momomonowon omen enononononononononononononononononen on onononenonovonesokeye) 
COGDOFODODDDODODODOCOOOOCOCOOOOGOOOCOCOOOOCOOOC000 
COGVODDDGOOGCOOOOOGOG9G0900000 look owokonolouenovoveoveovolokokoweokeo) 


(oKomowononononowononononon okenonolonenononononononeonon ohowewewonononouonekeuovokeye) 


oOoOoON a oMooneKoKoRonololonolokohokolokolokononolonon ol olononokonokononokonenononenononeonene ne) 


o000Fr 


CACO Oi Ori 


oo 


oo 


1 
2 
3 
4 
5 
6 
ri 
8 
G) 
10 


CONDDDOODDOOCDCDVDDODOGDODODODODGDODOOOOOONOOOOO0CO0O0000 


loMoomoNenonononeonenononononononeononononenonokeonomeonenononeoneowoweoroneonol elon owewele) 


os 


MD OF) 4 : : 
esoudoc ‘ ee 


7 
Tit Siete Ceo" 
Reaayy. jens deasscadeene 


pe eben denned atenctaes 7 eeas 
re Po eS 


sJeuuegbesadcouesdernoccssbnoasnbanadeonensagdy eopee 


a. : 


savecvaslontasosodtnensnncrnensciinndorsenecusg om 


7, Vc 7 a > 
Per senemesvonencogeveccseoroussauaraeeeoscosesy On gm 


- i oe 
cebvoon, sinndoucadandelsvercosusacosevenosesncseQenym 


@0ooan ea > Slee aeedoooguee oote ocos ee coca epee Ee 


t * 


iors iar chee a eesanetieny i 


« 
vosepeddaodaneons edo0nednause CueCeeeeanD esougs oncogn ; 


| J 
BQO Ho C640 SR0COF SUS HOD SUCUSC OOUeEONEOEE SG eoou 2° 99090 a 4 
we _ 
: | 
IREH MUD ACEeIGEO SECC a CGeONs sed sGEseNNsoCC ORAAOO Hay 


= } 


snaerwod sa eeeeege SEH SOCCHSSHOOLOOCS SEE POGoCGNSO rag, 


SHEIGOGSGNVGVOM COR HHDKONEERHELGERDAdGEOIOOOU OL ,e09B00m 
| 


HOMAS eM goetcecRaregs sore FEsEdehhhpeeteosoocgsogsRO® t 


a“ 
: _ a6 nel 


ay eet et et ee 


é3nPe0 0000058 FoOSD eC COCA TOO Ce HO ASL Ood5g000>000000 5 
“s a Spat ay 


Hr ote een 
-™ - wal 


aware 
\ 


7 


BIRD 


TABLE 


~AMTNWOPFDADOKAMANHOrFADOKYAOMY HTONMNOKNANMYTNHOFDAMDOKNMTNWFADO-AN 
rT KT TTF KT KF KT NNANANNANN NNN OMMMMMMMMNMWTWI9T9NTTTITITTCHMNHN 


Pe ODO BOO HOON CLO OFS) ODIO O1O10) 


mt 
[PRON 1 CHO CNEMONE) ONED ENS) (BH ENON MEM OMEM ONS CNEMENS) (C) OVEN EEN ENEMY N 2) EMM ENCH2 NGM 8) SON CM EMEN ONCE} (S) 
on 


- 


! 
|S SOE) CD BND ©) CME NONE) (ENE ONEN SD IENEMEN ENE) EN EMENE) SVEN) ENE) EN EMENS EHS) ENEMEN EME ENS) 
© 


- 


| 
COOMDODODDODDOODODDDDDOHNGODODVOODAODODBDOODDGDOOGO00000 


17 


CODODDCGODODDDDDODGDOOCOOOTFTMODDVDODODDGDGOOOCOGOCOCADOCOOCOCOCOOCOCO000 


eCo0o0o0rqe0000000occcoo0o0c0CcCoOrea00q00qooqo0qoco0q0c0qo0oqo0c00cooc0co0o0oocooOoOCC0o0o 


15 


OCCODOOGCODOGVOODOOOOOCOOONDONOOOCOCOGCOOCOCCOCOOOCOCOOCOCOOOoOoCOoO000 


14 


lovoneo neon seneonenonon moneneononolomononononononenokoonosekowekelowovovosovelekokokokewokonovolekekokoke) 


Seoee aoa soos ee eee eee eee ooo eee eee ee OO OTIC 
Seen eee eee eee eee oie eee eee ee OO Oe ee ea, 
sae e ee ee eee ee eee eee eae eee eee eee OOS 
2B OO NOS Grey OOO 1G)6 O' O'S 1S ODEO OS OO COS O10 O10 1 OOO 02 2S) 2 
fohoMonolokolon mokono honononononononononononon ona ononononononononewonononeonolesonokononeononononokonone) 
loMoMohololonokeoloKol ononolononolononolonokonononononokon onone kon ohovonokenekokokewol okeowowoekesoe evoke) 
100000000 600000000000000000600600000000000000000000000 
foMoNeohohohenenolokolenolelololonolononolonononononononononel onekonononon choked owen owokokokowekosezoke) 
foleololololonelolololeolononolokonolonononeolononononokonononononeneoneonon ono onenok ohovokolowookewozoyoie) 
CODDTDDODCOOOCO-DODDODDDODODDODODDOOODDODOODDOOOODOOOCOOO0O0O0000 
COONOGOOCOCODDOOMODDDODDDDDDDDDDDODDDDDDD DODD DDDGDDGD99O9000 


SHOonoMonolololololokololololololonolonolononolonon enone ononowononononononekokonolokovououokokokoleke) 


eM 


KHKNOMOTNDFONOHKAMTN YF HDOKAMAMOFPDAHDOKAMNMYNORFDWADOKrAMINYOrFDAHOKN 
Sree ee HT KET ANNNANANANAANAMMMMMMMNMMMOTTITIT9TTITITWTMMNN 


164 


eer? 


baa des 8. 
-_ 
v2 \dengconshensosvamogeneo pons : ° 


7s 7 P 2 4 
wie it} 
ccdedeekensinupacipeserigeatsesbantee ACS. 
a 


oe 00geseeo00cn Cosmugooagouede cnvasaveseconse 2 


‘ - 2 » - : o¢ 7 ne 

AO +90 COGSHGOCELEUS ODOC COBO DY reosodasooonancanEe+ 

7 28 : 

caPeaseaoeouenosssuge sr can0erD99988SRGE2 ShesG0nsesee| 
rr ior 

covesaanassanneepeamooevecnersvsemecns ogovceouageO=a. —— 
@ 4 id ; iJ Te 

nthe ay ewpine Hatdey non sndeen-tahnats eaenes arr naam 


SEAOOSHSUOHHLOSAE AY HOCODIOONCOVO ROUSE See SeOOOO Roe 


Py e - 3 i 


ooo Oantoestanucevreceqavease + ceseaambneosacno-ouvep, 


et a 
adabages COlaRo OS Oo US EHOCECD Jougucsonenpauccacsen sa 


a TIITIT TT TITLTTT TT irr reer seeeuearecc oer} 


. | 
PPVON VOTO SCOPEOMGUey Al ORkShOsBOESSTREEs 15¢ oH O Rega 

‘ 
TOVIIH 8S OSOVOS: “I POC O46 09900460 406 c46 Oe Ys> oy hed Phdeiacad 5 * - 
a 7 
subeetubonnuecep ent eis: is Piro 10 Wap n> aces Senay 7 


Ceesscoducogedegeebou med asdoce SoeCecgoora> nu wadosaie 7 


SUCoUFeaSoubecHnOCKnOEnAsEoeooEseEUeOobeuscan PAHO8 09 oa) 


BIRO 8 


TABLE 


“ANMVTMNHOF ODO NO TN OrFOMDO~ AN TWWORDAHDOrAMTH ~ODHNOrKTNMTNOrFAHDO-A 
= TTT TT KKK NNANANNANANANNAMMMMMMONMMNVITTTITTITWTETTHMN 


CE Nt 
SCOONDGODGOOCOGOOCODODOCOONDOODOODOODOCOCOOOOOCOO000 OoOo000000 


~ 


I 
POST OCOADCODDODDDDDDODODDDDDDDDDDODDODDO0OOOO0COD000000000 
o 


OOCOHOKYODODGOCODDDODGOCODODOMODODDDOODDODCOOCODDDODD0D0000000000 


18 


GCOPQPOCOCOGTOOOHODDOODODDDDOVOCODODODDDDDDDDODDO0OOOO0000000 


17 
3 
3 


JOO QMOHOODONDODODOODDOOOCOODDDDOCODDDOOCDDD0000000000000 


16 
7 


COSCCOHMOODOMNGOOODDDADDDOODDDDOOCOGCOOCODODODOCOGOOOOOOOO0000 


15 
34 


SONMOODOOMODDCOCOOCCDODCOOCDCOOOOOCOCOCCOCOCOOOOCOOODOOCOO0ON0 


loHoMoRowoRoeok, Wok olevovovovokovokovonon enone nen ononok ono kon okonononolokolonekonoloneononeololelole) 


1935 


JPOP LOQSOODOGODDOCDDGODDDGCODOCDCODDOGC OOOO ODOCODO OOOO CCOCOON0N 


Vim omonokonowoy. okekekokok eves omovovonovononomeonen omenen on oneononononononononenononenononenonononene) 


=I) 


00000000000000000000000000000000000000000000000000 
oem nom oneweowolokoy evovolvevolevelouoneonowomeonolenonenonenononononeonononokononononooleononenenoonenone) 
SCKTOOOGVOCOODOODOOGDODDOGOOOQVCGDGCOOCOOOCOOCOOOOCOCOCKOOCOCO0OOC0O0N0 
[fS? SS) CMENMENEN EY = (EEN CNN ONO) ONEMONCMEMENENS) OVS HEMENENST CNRS) CME) (ON ENENEV(C) (OMENEN SEMEN EVENS) (HS) (0) 


[SPEIRS CONN ONENEN IE) VV CNONOMCN END) (NEN CNENENENEMEN ONG) 1S) OENEHENEV SONNE) CEM OME NONS) OMEMEN SHON ONONS) 
wo 


| 


SOOT OOO OANA OOOO OOOO O OOOO OOO OOOO OOOO IG OOO SIS QIOIO1S 
w 


OO00090OMNDOCOCODVGCIAVCOONO COO OOOO OOOOOCOOCOCOOOOOCOOOCOO0O0OCOCCOO 


7 


' 


joocong0gcoONnnoDOCNOCOOCOCOCCOCOCOOCONCOCC COCO OCCOCC0C0OCCOCCCOCCOO00Co0000 
i 


m 


COCDODDODDDOOODOGCOOOCOOCOOOOCOOOOONOOOOOKCOOOOOOOCCOOoOOCO00000 


COODGDGCCOOOCOCOOOCOCOOOODOOOCOONDOCOCOOCOOOOOOOCOCOOOCoOO0O0000 


“am ls KFaOMIMoOrFeanoran NWF andOranvN EFODNOrTNOMOTNNYFAMDOKNA 
Se eee ee ore AT ArGulcaredl eed euvGd Corea) CNCRICUICH eH enreD Cg Ree rien My spider ae IAAIA 


165 


“hid cichaikn keke | now a a 
CAPRI APRESS TESA eS #4992 900dpEReBUTODC Ag 
. ee ee oe ASRS S Ee SAO 
caspeegaborsssseasigocooovensge Meas anngee 
CoC ERgBDEeTaDOYEGRdsosoManoBeasuEaHesRCUsUTeNeO SRM 0 an 


| i. 
PEPOOSODENNEOLOGOWEON DENOEsORECEstDOSHOMOsCRS ‘ 


969000690099 66059959090500000806G090R09C008Se00008 


C09 9089 00%CO RogoUEnNenVasaeuqedssesseooses CP AQR GOSH) i” 
SePeoQvoovogcecscgssaggoouaoe RNA SESE Ae _ 


pa tegiiihs onsboubssbgniens esennebhedeponhensht im, ¥ a 
188 sna sn acevcoagts vousenersenboouadtaueraypogag, af 
acescenescn ¥IITEH AHH SOC BHHESOONSESOOBE DECC OR MERA RAD , 7 
ae. edacoves SPTCSSPIVSGKLINSHHGOO OOSOOOOO0 F404 -onenass 

OSooCG ooo Do gSanOMe00¢ “SPOP RP ANOC OBRaONeOnC ISAO OOM: 


PATIASIGHGHGIICHHSFOGOOIOHSOOHOIHRGOGHGNeSeIonASGeeOHAD, 


BIRD 9g 


TABLE 


-NOAW 


OF ODOrKrNMTN WF AHDO~W OOF DDOTANAMOTN UF DADOK-NMTANHOrFADAHOKAN 
a Saas aI oe Nee a ee NANA NNNNNMOMOMOMMOMOMOAMNNWITTITTNTTWIIWVWITNONWM 


———— 


oo000 


fo) 


11 


19 


18 


17 


14 


13 


120 


3 
4 


8 
2 


o000r 
fh 


OoO0000 


oo0000 


o0000 


9O0000 


-r 0000 


NOOO0O 


oom eMoR olen a ololoKekokokokok oko okonononelonolomonolonokononokeokonekolokeokonenononokeokonele) 
SPOOCOOMODODDDODGCOCODOOCODODODOODDODGCOOOODODODOOAOOCOOO0O000 
MOOOSCOTOOOOGCOCCODDDOOCOCOCOCOCOOCCOOCOOCCOOOCOCOCOOCO00 
° oo0o00o0 <) loMoReRoRowoRokevokoe okokekononovos on onokokenononohonovononokokokeonolonenoneleone) 


loMoowowos,. Meoewolovekokovelevolokonokononekononenomonononone non ononokeonhonononononononeneone) 


4325 


oR oM onowoHooRohokewolekonokokovenokovouonokenonononokononononewonononenononononokowoneyene) 


1235 


oMoMoRod. Tok otowookokelolokovoveokokeokokenokokonenonokouononononononononosonononokokowoneye) 


1795 


SOOOTNODOOVODDCCOCOCOCODOOCOCOOOOOOOOCOOOOOOOOOOC0o 


SOOOTNDOOCOCOCOCOCOCOOOCOOOCOOCOOCOCOCOOOOOOOOCCOOCOOCOoO000 


SPSCOOTMODODODODDDONDOODODODOOODODOOOODOOOOOOOCCOOOOO0O000 


SCODDOVOODODGDOONDCOODOCOCOOMODODOODDOCOOOCODOOOOOCO0OO000 


2 CODOGOGOGCCOOOCGCOOOCOCOOOOCOOOOOCODOOOCNODGOOOOOOO0O0O00000 


te COODGDGOOCOMODOCOOCDDDODDOCDODGDCOOOODOOOOOCOOCOOOCOO0O00000 


SPCOMDDODODOOMODDDODDODGCOGCOCONDDODODDDDOQADOCNDGCOOOOOCCOO0CO9O 
oon loon emomononomeonowonomononeononenoneononemeomonenenononekeonononokohononowoouokokoweu ol eke) 
On ie loRononokowononokonokokonkonononoweononon ononon colonel cnononononenenouchouokonokesolononeke) 
CO-90000DCOOOOCOOCOOOCOOrCo0O0O0OoOoOoOoOo000 eNeENe) eoo00000000 


folonowononeono nono nonononononononon. mol omonenonohowonokonononononouonouowokosonokowekeie) 


0 
le} 
1 


PtADODODODDODOO-D0ODODDOONDODOOOOODDDDDDDDODDOOGCOOCOCON00- 


(oad Mekolelolekeonolelol ial olen ekenon onononononeololoneneoneoneononesolononovonevolewolekokezeio) 


166 


ocabe de eegadeencasepencoraus Ip TEmesees gogoee 


te ee ee > 


su teseabasessoetedoooce coneon 


_ 


‘ 
2enaen BHECHSe CHVOGBOOOOT OO WR OOF ORO aHOO OWE Nat aie 
= 


Uno28URE4000 0e0e00boC he ee = +n 
\ 


- 
7 


28S 260090007 64 602d oD Os aseemreree ew eser’r ae ' 
4 
PHCOCOOS( SOD SEE 0 HOOK ESCHOTOOOROOCETROEBOS — 
a 


PUPS OC ed OR ODL OS oH HHAWENOBdeossesensoseue ove 4 - 
‘ae 


ee ep ee ee i 


SPOKE IG CET EHD FOTO Oe dO CoO LOCO OESeHOCONS 6329009000 0) 7 
4a 


> | 
SEOSOssooayarsoueooeot .4e0588 ee 


; peseeostoue SUS SESSHGCCOVFOs PQ tHOCrOs OOK Hoe SH oa gous = 
: “” 


; i, = 
COONOHESS PMesean gas. OAbe TORS OPOPESHOOLOZ0008 “aeUnee*. 


' 
(890909000 00060008 86 60 SHH UN4SOOKU N= O80 DOGCenON areer 


‘ 2 


i" PVCS OGM lS THO656HGHS 4 LH UIE H OE) .1 OO ieee CEdnecounqiooom 


- 
os 


BIRD 19 


TABLE 


12 


20 


- NM 


a 


loome) 


Ke oo 


re) 
oO 
400 
265 


1 
875 


1 
2135 


2445 


o 


oO 


|e oo 


i) 


- O00 


oo 


22 


ao 
wom 


rnm 


TNORDHDOKAMTNORDHOKTAMTNOFAHDOKAMNTNONFAHDOKAMTNOFADAOK NA 
Se T ee Ke KK KT ANANNANAANANOMMOMOMMMOMMMWTT9T9T9 TT TNNH 


iS oo00000 be oo0000000 ° (oMoMoMonoNoNoNonolonononenonononononononedoheononokouonowoke) 
o 
oonoo0o0nood Ooo00000000 e foo MoMonoNoKonolokonkononononononeonolonon on oonononoweuoweie) 


(eo) ie oooon re) oo0oc0o000000 el CODDDDDODOODGCOODOOODOOOCOOOCOCOO000 


~ 


° a oo0007008000000FrT 0 Us) fooMeloNolokoneloneolonolonokononokenononononononenonen oon) 
7 - 
eoo000or0000000000 Ww) CODDDDDCDOCDODOGCONDDOCOOCOCOOCOO000 


lewoweke) © CODDDDDDDODDDODDODOCOOOODOODGCOOO000000 ooo°o 


OMCCOOMODODDGCOOKFOODODDDNDDAOGOOGOOGOCON0NO eo0o00000000 


95 


ONOCOONDODOODOMOrTODDODDDDDDOOOGOGG0000 e©o000000C0oOC0O00 


35 


15 


nnoo oon~ eo0o0000C00o00000 ie) COCAODDDDDDDDDODGCOODOOCOOO00N90 
° 9 oo00 a e0o0900000000000 9 oo00 bi) foRo Ro MeN komen onononon on oneneon enone wo ae) 
oO i oo000 e) COCDDDDDDDOODDONDNOOCOOOCODOOO00000 eo0000000o00 


= io] 


° a ooo°o ut CODKDDDDDGOOVOVOOr ODDO OGDOO0000 fomononononononomeon omen ones ene) 
”m 


o00000 a eoo000000000000 2) COKCKOODDDDDDDDDNDGOOCOOOOO0000 
oo00007 COODCDDDOCOODOODDDODDOCOODOGOOO00090 eoo0000000C0C000 
ooo000 wn ooo 4 eoo000go0o0o00000 ° ohokononokononononononononononeneye) ore: ooo 
oo0000,-000 A PolononononoKoKolnononenolon onomonononononononononowokeke) eo00000000 
o0o900m eoooeooomnonn0nggeoo000 He CODDDDDCODOODNDODOOOOONOO000N0 
ooog0w~o00000 o eoo000000000 Ws Moho nono lonononokono keke nomenon onononononomom owen) 


Ccoo0o-90000NnNMODD0ONO00090 a COKCKCDDDDDDDDOADNDOOOOOOOO00O 


COO-NODODD0OrFODDDDONONDOONOOO COODDDDDDDODDDDOCOOONO00NO 


ce EEaEEaE 


Bm OO OM RIE elim othe iG) sy IOS eit Ty Sot Mave lee GV UN NRT Gl es 
ene ee AIA CHEMIN CH LNCNICNL OCD CD ICDICACOIC CD CNC TT TT TS TY) SOS 


IL) 


eeaceansesscvenansgeesoastn 
se bideanerorecnahge Sates 


sada dade this+<s voarsin ges taiaeaaaas 
eee Scere thes ea q 


SPTSVODAOVOOO MORO O es oBsEL VOSS SOGeMOOOOWBOSF “eretage 


testaeinneserhtteossentnnganentareng ge at 

kis tits SideReel 

seneupmmeconiaeeenners rscagderuanspnernenaacnonsy oa 
=F - 

‘ 
“sevotiatouhonesesononnsereprasstonanonsougeenngagian = _ . 
SIEPOAEPOERSRP OF oNs Wap gOn De sagenabwedopeangrebepmeEn 
ih i A il ciate tb: ° 

PaaS Sas Ot NO e8 He AINA ROSES CANS ERS TAMAR ERREOEEE ES 

aves 
sonnenenccesoosacasccussnasvauecasssoanace: stoseoge 2 

| t 
eee a ete eee eee y 
pPPPPS SECC COAL EPT Osea ¥SsoOgCCOC OOS HOoREERsoONE ~ “9 nausmge 
HaInseenucdoveccononsanusgoravuossedesecnsenabee ayy = 

* v 7 
ee oe. oe ee ' 


PE SPaAS WOH HOHOUSVORORAHSGH 900006 4 enienieaar re .- |” 


ee ee ee : 


ee 
RaUTEREREOSS PARAANAARRRRSE HS Atakaeaes soe qaanetatnae $ 


BIRO 11 


TABLE 


TNMTNOOP DHMOFTANMTNOFAHMOT 
rrr rer re ee es 


NOTNOFDHDOKTAMTH HOF DAMAROKNAMNTHHYOFADOrNA 
NNNANANANANMOMMMMMMMNMNMTTTTIT9T09TTTT7TNNN 


err 


joorogo00000000 
° 


‘ij 
joo 

fo) 

a 
joo 

2 


17 


16 


(@) 
N 


18 


~~ 


2€ 


27 


K-AMVNWOFDAMROK-NMWTNHOrFAHOrTAM 
weer reer er er rR KANN 


(e) 


Oo OCO000000NO0 


le} 


Coo0C0O0000 


onoo0o0000°0 


1485 


45 
THEO! 


SOME EMEHEMS TEMS) 


oo00000 


455 
560 
155 


400 
fe} 
105 
(2) 

(a) 

le) 

5 

ie) 

oO 

Oo 


O9O00CGCO0ONDO 
@ Q) oa 


Po09000000000 


990000000 


85 


{ 
ie} 
lo} 
0 


OF OL 
nt 


oo 


©000g000 
é 


coo0o0o0o0conoo0o°o 


1 
ie} 
oO 
0 


HOMES CHEE) = 
oo000n00-9000 
o00000 00000 
eoo0o00000000c0o 
O090000000006 


ao00007 00000 


oo000tTO00000 


OO OVOOOO VO OOO VO COOOCOSCOOOODOO DOO OOO S000106 
COD BDOOOOUNSCOOSVOVOOVOOCOOOODOODOOOC OOOO OOOO 
SASNENCH HeNeN Mist eoNoMeyeNcreleKeNeheteKey(eioneyoy(e)\ehekeleNeNeKeKeveneneyie) 
OOD OD OS SOO OOOO OOOO OOOO B10) OO O10 |S 1O1O1) 01 C10, 010 
loMoMowowowowoveor Reokeokowovononoowoneononenokowonolelononolononononenonononeole) 
SCODKVDDDODONTDOGCOGCOVCOOGDOOCOCCOOCOCCOOCOCOOCCOO0OO 
ono onoe eeokonosonenonenokonenononokonehonoheolohokeonononokenoRonononononeokeke) 
mooowo00000q0 000000000 00000 [Z000CCOOCOCO0C0OC00 
loRowovon' ememen ewok elevololovolonowokomenouokonoholowes ononovewowokeonowokeye) 
DICIO OW ISIOLOTO GO 1O1G OO 1D) OOD IOLO OTe) OKO O10 0 OL O1OIO O1OIO OO 2105) 
lomowowowovosevokowenoeokowonoiom moneomenononen on ononononeseonohokeokekewoneoxe) 
GDOODSPCADO~DOOHDDODOIGDGDODODDOGDDDDGDDGDOGOOO0000 
loon owowen owen am ononeonen enon okonouekod ok okeokokowoveovowonokonosokokokoleokonoxe) 
MODDCOCOCODDODDODDD0000000000000000000000 
HMODDVODOOCOOOOCOOOCOCONOOOOOCOCOOOOOOoCOOCO0O000 
(oMononomononononeononeononohonononononokonenonononononekenonononononononenenene) 
in Tovrevleme) (eMs) (8) (eV(elKe(eN ts eye oNe MEN eMEMENS) (CMS NONENCN ENON SEVIS) CEH HOMEMENE) 
enisere)(2)foNeMe ee) teHe) le Tey onome)e Keele) eee oe MeN one MoM SOK CNEMEME KE 2)4e) 


risNeMeyenieye) (epleworoxver lei {oMoevie Kaye eroy\eMe We leMene) iene Meneneye fe ieMenoMene} 
wo 


m ve 


exeyesleNiene eMeNoV (elo) (eH ei @V(eNey ey eM aNte Me) (otoMene eye Kereta te VieeMte NS‘) 


84 


TNOWrFAHDOrN TWHWUFADOK-ANMWTNHrF ODOT A 
ANNANAMMMAMMMNMMMT9TTTTTTITHNMNH 


168 


SoseceabesBacsigas pouches cae qsnneghbennnes 
O80 US SEREESLOcSeooEsH GSP RODON 


So CONTODOSE OMT OD eU Hs ABOOH SOON HS SOD HEOSSONNOTS 


ORF OOBSRA G00. 70 UOTD AGO CUOMO Ae ReOHONUSReON _—— ee 


oC Pole aMaecoreseeteoesagce eS = 


DLO SO OO POVIGTOL Oc gon Se-00 FOveMeCeeDY COURSED: noone Ry 
0 @ 260 9 OE HOES co as 5640 BHO 6 Hoe earaemeonen es none 


SOMBOCROUTUELOS vt COWOCEM DE De ae “t6 AM GUNSe_Oes 
~ 


Cucsotooesounsacce 6 use @e00 @o000 ee eee : 
= © Ned 

WOGCOEKeoOer goo Gee FH eoOD OS OeN LC OSH HN Os HU sRooO-og “oareitts 

VOCOHUH GO POU OLOR OCD OGOeGU Ome CSS OPSeAEheSgsseoORs a 2 


Se ery ea POG HHO Oe: ao id aT ee eles 


DHOVSCKHSIOVIBNS9[HRO9O0 6 One DS Sg Se ooeonseen 2 ee “ona, 


Pes oon a seaoooBoRen aoe cH neey te a) Sena nee oo said | 


i 
BUEN PVEUATIIGCOEsSOLB OS ALO OPH Ono S9OOTUHA dood — 
oa _ 
a 
REGASSSSMY TS + gee een 1 


BiRD 12 


K-AMTMNOWOFADOKAMTNHYOF ADOT AMIHW 
weer rer err eK TAN 


OR ONOKTAMTNHOFOHOKYAMTIMNOF DAHON 
AAANAAAAMAMMMMMMNMTITFITITITITNNN 


jpceuocs cecc enc oe o CoC CsTCCO sen cco oRocUaooCl ISS 


ERO OOS COME COCO NS OOS OC OCOD OOO OOO OCD OOO OOOO OO RIOR lS 


pecmemEr co Op eu ert coe se molD ce verse ao aero e eke See 
@ 


ria 


10 


Ow 
“ 


°o 
o 


Cc 
c 


Q¢ 


Qa 


ae 


- nanrnwr wo KAMAN URaAHOrANTNDrFOROr ANS 
AneNer anor agsVer eran ANCAMAMMAMMANMNITTIIT 


ie) 
413 
{e) 
4 
ce) 
ie) 
te) 


Be OMI MS GIO OH MIO OSC SOHNE CV) COMO MS Neen NEN CYS 


SAA SO ECE OONOOOOCTOO COCOOOS OOM GO OOD CIDIOO OC CIO OOO DOCS 


SRO BCE ODOT OOO OroC OU oooCoD COO OG OOOO ODOUR OO OOOO eS 


2 
11 


P-cesHooSocEeG- coe OeroorO soe Dr coe Ors SS lose. 


000900004 M000002000N000000009000000099009900990098 


274 


234 


mooo0o~ 


nQoooow 


9o0~r00 


qao0woo 


Qgo000 


YQOOOU0Q 


A 
"NV 


OoQg000= 


OOQOat 


Qoo000 


ooo00 


im} 


N 
7 


v 


0 


- 


-GooNeraGe noose oo OU MOU OO oop Sra Ce oC OUI orc ees Ree” 


DOO a oce OM eS CMO Co REO OOOO OCG ecode Ce el cD CRIS ae 


EMGEOOOCONOOOD OOOO OCCU OO OOO OOUC OOO OU COM SOR? 
Ete OO COn CUD OOO OOOO ORO OOO OO COOOOR ROO ORNS 
Ba OSCO GoUnowo Goce COC oD CCIOOO COICO UDO SQILS We 
sm oo0oo00 Ndr ODDO ODD DOO DOODOODOOODOOEOOOOCNOO 
sowdeoonoeComoom COC oC OOH OOO OOO OOOO UR OOOO OBES 
coDOo OC ORDO OO OOOO OOOO OOOO ODOCOD SOOO OO OOD OSS 
scochooeogaor oc ooCMoomoCoo Ss ORCCeCooO COC COD OC Os 
Pee ere ee 


soUneee oOo eCOUEMOUUDODeO OPED COMO OO ROC R eae 


Diasec ooo PCOS EMO SU CeO COO atOR OO Ce OCS SCR Ie] 


SS SS 


Muranogrn 
AANA NN wgrrranNnw 


169 


> 


Povo ewe 


davregeesedpoes ssesculiaoy ) 
i ‘ 


CICHSGaNO Io GaEl Sco e co AHoOh ES 
ePNEd osvaCLeLLcpWus.ccCsSous-euEeeeNeeE sooo bene 
a ea aia aaa tiene | 
anti tk eae ai > 

TISSOPCR ILE COOBSADaTONSO VON UTAADayossETyEEO=TTOREEO 
“SONOMERIDNHONTANSCONUECoOOSENsAEgEsCUTN=beoRRabees 


CsneNatineetobesabeurveserovdsbonU;suadona~UweeeuEep 


al 
! 


cconnempsinbesenousnbesioendasbdivyetonessteeduy im ~ al 


bobenevebbouteowe boutnwn ovbostdeveabuedooons-poepeeg, 
2 


s 
wT ete eee eee Sn ee een SSE ne eee - 


ie 
aaa eli bits, ’ 


vosssbevebvosinr, scewoansuntos dessvansoonezseceege 8 

SENOTOTOULHOOUTR USERS oERS>SOOORUEHOHOoDOBOF LOE MS ym : 
: * 

PUMGOBPOHODo OSSD OH OeLOSDEHaoHODEBOHEwWOWO OOH SC oE90) 7 


See Sees tee ee eee 
1 

SHOSHESHODOOUIGAS SEO SAGOESSHODOoE SBOE SH SO Uys deTb 0g) a 

~ * 

> { 

POSPHAAOAOHAESOMHSOOOSCOOHUSCOOAUSGeSER OU OHOO UKHO Soy 


4 
{ 
MAO DSRAINT SES SEREKODOANEBESY SUS SURDERRSO SoU EHabSEeD 


ry 


13 


BIRD 


TABLE 


176 


TNOTMNOFDHDOTANMTNOFDHOYTAMTNHOFDMDOYTANTNH HUF OADOKAMTMNOFAHO-A 
Se EN NN CN CN) CW CN GN) N09) 0909 0911091109)109)0909, OC ST SS St) 1 19) 


Ie loRoe. Rekeokokokovokovoveokokononononononononononononononononononononononenonononeononononononenenononeone) 


N 
| 


Ke POMOC ODGDOOOGDODODCGCGCOGODCODOOOOCOOOCOGCOOCCOOCOOOOOOCOO0O0COGO0000 
io] 


206 


Ke? Oe SCOCODCONDOOCODCOCODCOOCODODOOOOOOCOOOCOOCOOOOOCOOOO0O0O0000 
oO 


336 


Ke om COOSCTSOOK~TOOODOOOCCOCOOCOOOOODOODOOCOOOOCOOCONODOOOGC00O00 
nt 


= 
\ 


ie COMDOKTDDODOOM-DODODDODOODDOCOODCVDCOOOMODDVDDDDODODDCOOOGOGCOOOGO0000 
wo 


3 
At 


= 


Ke? oo io OMOOCOOWNDODODOOCOKOCDOO0OCOOCOOOrODOODDCODOODCOOACOOOOOOO0C0N0 
w 


r 


! 
he ° iS) Seo090000NNDOOOCOO (oMomomonoNononononomonon. Rolononononononononononononokeneon omen ekeone) 
Od = 


- 


ie wn iS) fe) 8 oooo 1p TNODCODOODODDDDCDDDODDOODDCDODDODODDOOOGCDDOOO0000 
ise) 


1 


ie i NOODOOVOONsT (omomomonoNonononoveon men onononononononononononononononenonenononon oon okokonone) 


oo0o°o She COOKDKDDDCOCOMODIDOMODDDIVDIODND DO OOOO OOOO OCOO00090 


62 


CONMOSDDDDDDDODDODCODDDCODDODGCODODODGDDODDODDDOODOCOGDGOOCOOCOGCG0000 


10 


COroo000O0C0O0COCOOO00O00000 COOCKCKCOADDOODOOOCOOOOOOCOCOOO0O0N0 


i) 


oomo0occoo0ond eH co000000000 BS Oro-00000000DDOOOOOCCOOO0OC0C000 


i.e} ” 


OnOOO00000000 o CODODDDDOOOOr TOODDDODDOCODDODOCDOOCODOGOOO0000 


COKDDDDDDDDOOWODDDDODDDDDDDDDDDOODOGCGOO0O0000 


4 


oco0o0o00onrOo000 


6 
4 


oo0o00o00onnooo0 a lomo onomonenen enero n oe) 2 COCODOTOODODVDDDDCDCODODOOCOOO0000 


eo00000m7,r0000 < eoo00000000000 +4 fonomononon Monononononomomonononononononononouonoye) 


\~ OVCOGCOMAOCOOONMOOCVODVDOVOVONONOO . CODDOMODDDDOGCODDDODCOOOCNOOCOONOSO 
Hy 

the iO O1O Ore 
is] 


Ie CODDOMTODOOCONODDODODDOODDODDOOODOBRODDVDDDODGOO0ON00N oo00000 


eco007000000000000 ss COKODODMODDDDDVDVCVDVOCDODOOOCO0SD 


2 
11 


Tr ANONwNwOr wD 


10 


So a : coaeias sebgeonenne ea bathe) ae. he! St 
eidhctleeh ej coanncenciereostiyciatem << bli = 
“Sep er enga gee ian nq=teo-0 nn iamiead a7 Bee marer 
Se oueebagade IBBSEReeoR 2000s c9D0eD~saRGesens 8eoHeRD a 
He SBEE EE STREET As 40 40 oon eee Rae etorsneta ear oo) 
tM CareneOsaoooUaedoooseCoOOs a ree 1 


oo qaasepebe PAAAAARADOMODHE ocaee CauequeH=noeeds 


= 


ee eeodmeaenedoos bleh tated tr hale ch gan- aout 


J 


Qooeovoadan sepao SeHOoBESQaSoooUHO DODO BSOONS ssesegengt 


rie-abtey sirens rate 
een CFA FS 98000O094F-e207G000rRe00 ‘2eoone>6 
peeremieeserss : nepsec serene | 
u 
eee te ee tke etee Sees nto eee 


(990929 089699000540500000 UR gh do+ 7988 NeRs gerry eaten ¥ = 
= = > 


SERSHOSIEKCS AOAG ES uses CCRT Eso) Cy EPRI Ey COCangoteaee 
= ) y 2 ; — 
- r ul 
LAGS) bee bae hd tebe tht hieh bi biota bhehdett rds; 3. © 


# 7 


Paossounescooonds sch ter ar hd pacha the hi e Po es 6 aans- ost: | 


J 


aie See eeeeaee een HSeeUBeOs yon: ‘soo tos eee zg 79e: Look 


a 


° OPCS BOHNOLAG FACES “vaeooBegonu SogeoeN belt eh te eon sath ah 


if 


BIRD 14 


TABLE 


K-NMVTNWOF ODO 


NOVNOr~DHNOKFTAMTNOFDAHROKAMTNOFDAHOKNMTHORADAHMDOKAN 
SIGNET ONTCN CCN) CEN CEN 079079) C0)! Cr) 79 OO OD oy eS ee Se ss os SP 1 


-w+ 


LC 


JPSCOMAODDOGOKOODODDDODDDCOCOCOODO ODDO OOD OODODODD00D000000 
i) 


>| 
[SOOT 
on ee) 


- 


Ie enre 
@o 


- 


| 


jorsre 
rt 


12 


sf) 


| 
eee 


| 
Koh 


rOaOoOrnnmnwnNwr ag KNOWN OrFOAHAOKNNTNY 
pei NS) SIE CL agra ge a Ho is] ANANNAAMMNAMMMNOMM 


oO 


oO 


750 32 


1710 


we 


(o} 


i) 


+o 


° 


° 


(2) 


(Ss) 


°o 


CODCDOOCODOODDDD000000000000ONDODD0000D0000000000 
OODDPO- COVOGDDDOODDDODDDODDODODODOODOOOODCOD00O00000 
BOAO AS ODO OOOO ONS NON OFS OL NON OOS TOOLS O1OiS'O OOOO) Oia 10) 
OTOOCOO~CODOSOOVSCOOOGOOOSSDODOOOrR OOOCOODO OOOO OC OOOO 0DN 


OF PCCOLONVOOOCOOCOODOOOSOSOOCDOOCOOO~ CODD DOODOCOOODOOOO000 


,OQDIVOVOY ODGDOGDOVDDGOKOGODDDGOGOMNDODDDDODAGDGOGGDODOO0000 


200000%00000000000000000000000000000000000000000 
EO OLS EE OS ONO OITA OOO OS OND OOO OF NOLO OLO OOO O10 0" OF LOIN OLONO TONS 
DODODOHODDDODOD DOGO DODDDDDDDGDADHGODGDGO GADD GODOOG000 
COOTORDOOOOO OOO OOOO OO DO OOO ODO UG OCOD'O OOO OO'O'O O10 O'O'0'O'O 
B'MO'O1O- O'S O'S: O10 OOO O1O'O'G'O' Ol! O'O DO'G'O:O'1O|O1D'9 1010 O1O' OOO 1O'9'0' OOO O10 
COVDOIDMODODODOOOOMGAGDODDADDQOGCODDOHOODADDADGGOO999000 


ono nehomen monolenoneononononononononenoneonononon. Ronononek ononenonononenononeononekonokekonelowe) 


COCCAONDOOCOACOCOCOOACCOOCOOOONODONOOCOCACNOOCOCOCOCCOCOCOOOCCCO0O00 


COD9OMONOCOCVDVVDVCOGDVCDCDCNDGAAQOCCOraggaN OOOO OCOOOCOOOOCO0CoO009 


oO 


oO 


COCOKCMOOCOCOCOCOOOOOOCOOOKMNONNOOONOOOOCOOOCOOOCONOOCO0C00000 000 


COUNGOOOCONOOOHCODDODVQIODDNONQVNONIOVNONOOCNONO OOO OOOO OOO0O0090 


CODGOVOOFTONGORBQAODODOMOOCOOODDODDDDDDDODGDOOOOOD0CO0O00000 


POKOKDOGDFOHDODVGODDDODDDOOGONDVCGCGO09DDOQVACNCNOOCONOOOOGDOCOAO00000 


a mmnnemmmed 
PONOKNMTNHORAMROKN 
ON OMTIVITTTITITTIFIITMMNY 


Niet 


i 


6 Soothe tnd lan Nabe tah eds deta! 
ideths ccwsakcavulamn 


: } if 


ea pitie valerate ” 

1S is NRA 100 seo, 

Co VRENRRRE ERE COPE ge eee oh eo VoL eR wEae iat 
ae 


: corooswesooanebeueuiods CC ener 1) 
senate rr erp cnn +2 aia ee ea 
ee en ee ee 
SOEPYE Senne ewere oP ve upnaaveensehee: velba 
roathermnercaotetii nde 
wit oe Ce eee 

. oe re een 
i is Rit ad ila i a 

earamenannaR Ra: 

Pay ven vescoer endear ess yaaa are Sea 

WOPTHRORGaSOSs COO6 dC gots © ceorsadtaro despot fade 
eneneseaudenovorteniduvoness nawabouscunssépseusbbag| , i. 
VHSCALSSOLO DH OVSOCucEsooeoe ineedsosunouasiesrsunddign, al 
POTS O INA SHA TES EH CHI Shaws ps TeouUlp CO b8adsug, 


POODOVSOH SOU FHSS O9GO F0 OOEN RY UUM OSOd 6umete NAR OSOROS may 


BIRD 15 


TABLE 


-AMTNOrF AHO 
bes 


- 


NO rTMORFOADOrnmrNOor anor” TMNWOFADROKANAMTMNHYFAHO-N 
KEK KT KT KF FHKE NNNANNAANANAAGDMOMMMMMMMMMMNVTITITITITITIITVTMNNH 


a 


SHB) (G) iB) (9) (G1 CH SICNEVE) (0) (21/2) CKO} VV S12} OSD EVO) OCHO) C2) CNC) Oe ev ONO 


ee 


S| 
joo 

o 

im 
joo 

ao 

Fi 

°° 

is 


12 


11 


Kee) 


jon 


) 
a) 


a 


OoOnoo0o00000 


(eo) 


10 


no 
ror] 


480 


ooo 


eCo00000 


oo000000 


ooo00000 


O000000 


Qo000000 


oO 


©o©o00000 


° 


(e) 


loMoMoMononolonolonololokonononolononon onononon onononononononononenenokonokewowoue) 
CIC OlG OOOO OO CGO OCOD CIGD. OOO) OOOO OOO OO) O)/01° 
feloloMoleleolkolololololonononononolononononononon omen onononononouovonowokolozezoie) 
KEIO MES CIO Oo Gl OOOO SOGOU SOC aC eS 
(oMollohololoKoloNolelelololonolonokononeonononokokononohomononen ohonowononouokewoie) 
COCOCOCCOOODDODDOOCOOODDDDDOOOODGDODDODOOOGDGOOO0000 
Molo ololonolohonoNol oN olololononokonononononononononononononcnonononovokoiokeie) 
foMoholonoloKeleololol oloNoloneololonon ono olen onokonononononeonononononezonokowzoheke) 
COSODODDODOOODDDOODDDOOODODODNDNDOOCOCOCOOOOOC0N00N0 
SiolchololonololelelekoleKolololeoloKokoKonononononenokononenonononononoeokesokoke) 
OCDODCDODCDDDDODODODDDDODODDDODDDDDD ODDO ND9000 
OCDCOCOCCOCOOO- COCO DDOMODDDDODDOCODGDGCODOOOCOO000N0 
CO-COCOCODDOODDOODDDDDDGDODODDDDODDODDOO090N0000 
CO-OCO0DDDD0DDODDOODODDODONDDODGDOOOOODODODNO000000 
COCOCODDDOODODOODDODDDODDDODODDODOOODODDOD09090000 
CODODDDDDODDODODOOOODDODOODODDOOOODDDDDCOGNN0N0N0 
COODDDDDODODDDOODDODODDOOODDDOODOODDODDDOND00090 
COOCDODODDDODDOOOOODOODDOODODDDDDDDODDDDO09000 


ooococooc CODKOODDDODODOCODCODOOOOCODODDCOOGDO0000 


8 
2 
3 
4 
8 


HK AMWDINOF DDO 


= 


NAmMqNwuranorananwNor nor our MAOranmtwNHYrODnAdOrYD 
Be ee ee eagl CALE CA MICE EH ONILONIIOTD 009.10, (CPD. RPC LOD ORNS TONE LSP ST TST Gy AAA AA 


dee 


aan 
onda es 


$ecsagnsbtiececeinasscsuagocasemaany 
000700 RIB RAS OP aOR BEG com NOON Sone ReaQaEOnbS +o) 
on giumme invepecseneesevaeqeynbine ausearag 
SRR eno enh eehi ian lee ier : 
— MROONTENP DOI POLOAIMOELEDGTOODEsROOoODA GaN . 
POPORER COCA ORO NORTE AgHuROLeHNoHHDESs 2090900: 
SAP2HEH SOO EHSL OVSSRRGINEDADBOONBEKQReahaRA = 
MPORCesOBeCW> GEMS DOSE IODHAOASOR FOR EO R-~a6G0G -*6 
SEER PONAHHE SnD LeDONeAbO Del a6d 0209 CUP aa <peseaD 
S20aseGe0da0 20O60C2BOSS Gass oon nO Seo sedans 
Snoncbecanescoeucsocsesegsdecanguecasoasnanos 
SATAN DEO OBO HF aNd deeo semen eno fiom 
Fes Sah nenenant eames 206 NASH RS D000 Cope 


BIRD 16 


TABLE 


T“ANOMOTMNUOFAHDOK-AMTIHHOrADHO 
- errr er ere ee ra 


TF ANMANHOFDAADOKYTAMTFNHUFADRDOKAMTNWOFADDOrKA 
ANNANNANANMMOMMMMNMNMMNMNVTITITTVTIIITTMNMNMN 


a 
JPOOMOODSCOOODVDVDOCOOCDDDGDDDDODDDDOCDDOOCGCOODOOODCOO000000 


ro] 
i 


A 


~ 


16 


ls) 


14 


10 


is] 


ere 


wo 


lexonewe) 
o 
t 


380 


oonw 
7 01 


1 
1 


Oo00G 


lo owoHotovovokokokowovovolokokenovonoueokovonescnon on on ekoneonowonononeneoveolononewoneononokeneoyenke) 


160 
7 


60 
ce) 
(e) 
{e) 


35 


ooo°o 


O0O000 


loRewokeovowekokoveowonowovokonolel enol okonololowokoowonouovelolovesokeeolouokokokozove) 
lolowoR eee evowokewewonowouewoleouovokeovonon. semen eonononewonolel el ovoloveosolekewolkeze) 
COVOCVOCDGDDOGDOGDGCOGDOOCGOOCOOCOOFOOOGCOOOOOOOOGCOOCOCCoO0o 
loKenoweo evoke wewokeon okononononenenon oneoneneonomenowon oon oweokonesovovowokoleovolozokeioke) 
oon am on Onenohon ohomononeononononenononononeon en oneonononenokenonenenenonokek ewok okowekoke) 
COrOCODDDDOOCCOVDDDDOODDOODOODCOOOCOCOOCOAOOO0OOGO000 
(okomonononokonenononeononononenonononenonononononeononononononononononokoucokokeokohowokoke) 
00%00000000000000000000000000000000000000000 
QO-~ODOVODDDDODDDDDDDGOCODOODDOODOCOOCOOCOCOCKOC0C000 
fone Nememononelonolononononenononononononeononononononenonon enon oneonenononononononononeke) 
onomonononononononononenononononenononononeon chon ononeononononenonononenononen ou onokeoyoue) 
(oMoKononehononolononololononononenkolon nono nenoneon ono onewon okonokovewonowononekeokeke) 
fo olokelonoleololololololononolononolononononononenonon on omen on eononoweonouonowokonovoke) 
fohekolononelolonononenonononononenolenonononeononononononononononononononononon on onou eke) 
ole honohokonelonolonoloneonoloneonononononononenonononononononen enon ohenonowon oseokooeue) 


CODOCDDOOOCOCODODODGDODDDOGCODGCODDOOCNDDCOONDOOOO0000 


SMoMONONohololoNeielo lolol oleolonololoKokolonenonononononenon oon ononenononononeovokekoleweiovowe) 


o000 


OOCCODDODDCODDDODOODODDDOOGDCOODOODOODOOGCO000000 


RE 


ue 


ne 
Bed wa 


ea 


Aor Oia 
be ul teak ay le ach 
_stsepebmeodatooneny sven 
veer 

COT 6g eebamen plasty a 
Ast dleaenotnrnoansethesbabanadant 


“4 a ace ca a a9 chanapiauteebsndiestnang 
OPECeCMOGEGaBsasonQcooD 4 eeaG EHC bneeeoROaE onccap 


- 
7 hod) 
i 


i 
li daldai nia amen ama amines ; 


| fe vohron Peeve sonsadeosqow SA fhOMe Seno Geos 
; deodogosave CFO 499 O9AVOSIODSOAS9GO00R06e09000 00 


2 1209 do DEH cos se pneDonpEaepoDosEouesousioNs: 


a 


SORNIAOKHHODTAGLAGHAGONAS HO GOSDOOELEbSOUOO«One naeege 
q 
PO SPASGR OHS SCOURS Oe cCaBeS oeGno¢ Open Seem Renee Tera, 
Ul 
store FOOE KOKO OORHOHDEOOOO On IEgOOOD S008 00000 enosmega; = 
r POM BND EDIDOO Oto SSS CERRO Hen PU POLCOHOVIOw ere ern gs 
, 1 «a 


Of 9899 1009 05900680500858480605000000d000 4006 POR ORT | 


SVISS HT HOMCOONECSOPHRONCEUSSOCheooNGsOat none 190 7o oom) 


2h 


BIRD 


TABLE 


KT NMTMNwMOrFOAMAOraAMWTHN 
werrerere 


i 


fon) 
= 


Orange 
ANNAN 


MOOR DAHOKANAMTFHMOFADOKAMIMHHOF ANOKA 
ANNANANMMOMMMMNMMMNANTT9T99TTTITTVTITHNH 


COONDDDDDODDCDODDCODCOOCDDDOODODDOODOOOOODCOOCODCDOOOODOGOO0000 


20 


19 


18 


17 


is 


15 


° 


190 


sf) 


{4 


in] 


rnmMaTNOrODHDOr 
+ 


oO 


45 


10 


G 


180 25 


220 


(e} 


Oo 


20 


fo) 


o 


oO 


° 


375 


Oo 


ome) 


(ome) 


ome) 


oo 


lous) 


OOo 


oMomoMononokeononokolonononononononeononolonononononononononononononeon enon ovonovonokowekoke) 


ooo 


ooo 


o0°o 


ooo 


loeowomononononeneonoweonononeoneononenoneononenoneke) 8 lo oMonononononononononenonononene) 


nN 


pam Oh OMoneonon onolononononeononomoneonononokokoweye) fe loonomononononeononononononononene) 


MOOCODDOCDOCOCCDODOOO0CCC0O0090 


14 


fomonomoneonomonononononeonowononene) 


ee CODDDODDDCDODODDOOCOCODCDOOCODONDODDOOCDOODCOOGCOO00N0 


a CODCDODDDDDDDOCOODDDODODOOOMODODDCDOOODDDODO0000 


a eo000o0o00o0o0000 


2 eo00000000000 


18 


eo00o00000000000 


CO0000OMOOCOONONO 


eg0000000CO0000 


eoo000onc0c0g00g000000 
a 


oooow 
oooow 
oooon 
oooot 


oooow 


oo0o00o 


COOC0O0O00090 


ooo 


ooo 


Oo 


Oo 


12 
13 
14 
15 
16 
17 
18 
19 
20 


oo0000 


oo0000 


ooo00 


oo000 


Qoo0000 


oao0000 


foo MoNoloRokololekelononononononononononenonon ohononene) 
fohomoNoNoNokol olekelokoneonononononononenonononokeuenene) 
COKDDDDDOCOOOOODOOCOOCOOOOO0000 
CODDDDDDDODOCODDODGCOCOAOOOO00000 
foo MoNolonolononenononononononononoenconeonenonou ene) a oo 
CODDCDODDODODDDODDODODCDOOGDGOOCO09000 
CODDDDDDODODODDDDDDOODGDAOGDOGCOO000 
COCDDDDODOONDDOODOOCOCNOOCONDNOOO0N0S 
CO0DDCDDDDDDOOODADOODDOOOCOOO000000 
COOCKCDDDDDODDDDODDDAGDOCOOODO0N0N0N0 
CODODDDDOOODODDDDDODDGCADNDOOOO0009 
CODCODDCDODDDDDDDODOVDDOGOGNO9O00090 


OODODDDDOOOO0DDO0DDOGDODOO00000090 


174 


sn ace 
: . a 

ie Rn po 
el So | ° denosaccve Savanna i oak ot m 
Regareres eonaec Lai i : 

ak CRI a Hes “ 
itr 5s alain eam i nae o 2oe ae 
sos eeewbae cneuvesnuaqouevece sonsaceosncaegocese 


S00 SGU REROESCoC® WeeronavroooavasbocnosEdsayes 


Pe ten” eecooDe®o dsenteby> oaeeOponae 


“ek 
SPI LTEAAt aero beeen secoseuseohoadeessecrogn uy agn: = Rae 


Seleeoeepreseeoosseapas osnd once a eee 


a Aaa rs ia e6ao0 ronmuneascesboceengydugonga 1 


fa iia A i Re re 


ecdgeneuevaracuosostoshassscacadbartesvoeasgeonys 
acripetoceenteseopenemayne tetegg ence cosa _ 
sctectovenensnansnontnnnnanenenngacereoesceeabana 
CaP eodsereraocodoeocagwadsQonssonsoGUDD 4 paantiec +S is 


Soatgorencuendode niche che adel bled hale hehe tee 


BIRD 18 


TABLE 


TK NM TMNOR DADO 


JCCOPODODDODODDOODDOGDODCOOOCOOOODODDOOOONDDOODOOOOCOOOO00N 
[o} i) 


i 

[2 00800000000000000000000000000000000%000000000000000 
o fs 

| 

0 00% 00000000000000000000000000+00000~000000000000000 
@ w 


jooo S©OOCSOOOCSTOODOOCOOOOOOCOCOOOOOOONODOOOOYTOGOOOCOOOOOOO005 
rt 


555 


fe) 
oO 
° 
3 


MODOOOOKOGOVDGOOCOOOGGGVGO ODIO OMOGCOOOMAODODDDOCOCGOOO00N0 


OO TE CNOVOOOODODGONODOOSODGIDODGOONDDOGCGOODDOOOGCOCOOOOON0O 


30 


SS ILOLO LO OO OLS TO) Ole OEcoveo00000G0rK Or GCOC0CCGCOCCCoOCoOooo0000 


107 


,FORDODOKADOOOOOMADOOOGGOOOOVGCOO FT OGDGOOOOGOOOOGOO00S 


im) 
3 
27 


is) TOOT OGDDGOK QOOHOOD OOOO OOOO OG COLO FTONONDO OSC OOO OOOO OOOoS 


NOOVNOGCOOOCOCOCOOHOOOOOOOOODOSOOSCOWOSOGOOOSOOGOOSCOOR00S 


1% 


ogooroovomooooeooooo COC OOo OOo OOOO OOo OOS OOOO OOOO Oooo 


19 
2 
1 


COGOOOOHOTOOONOSCBGDOOCOGDOODBDGOIVSOOKGGOGGDOOOOOGOOD90000 
POON DBDHOOKOOCONMGOOSOGCOOGCOOGOSGCOODDODOVCOSBNDGOSO090900 
[$CEDONOOUOOOOOTOOODOOOOOOOOOOCOO OOO OCOOBOOOODO CODCOD OO Oe 


Coen e eee ne eee ie eee eens ee ee esa eet eS NS HN I oN) 


6 
47 
1 


OIOlOIO'O'N = O10 OO GIWIO/OCIOICOO'CIO/O}O'O C1 O)CICIONS)O1C 0/0) 0) 01010010 0 O/C 010100 Oe 


Cee eee eee ee eo ee Sie eee ee eS OOO 2 Cie 2 

Hee ee ence ee oe eee ne ee ee aN ie No odo! 

WICIO ICONS ea CLOLOIS) OOO OCIS OC) O10) 010 (0.0.0) OS IO) OSC 1O OCI OO. O1ON CASTE OSS 
= 7w 


otMoKs Nec Rees oH i Buc) Mei NI cM RCM Bf oN Be eK it Ned ai hail pg 


KT NMADMN OF ADS 


V1 


7 5 


re Al 1) 


ene 


»y 


' ’ 
mn? oRnaw He beh ciaiad 
es baad one Os HeeaD er Pry 


if 


© SS osiiieven aa ae) 
BSUSS0R0 ~000d0~9roecoesenonedacouaees 
i ica Fal Zhi 
she A ESI RL 


08 P€8RESOPEGeOMEVoDUHHPO>ZEOROSEzaNVaREseaseTeyS 


SSYdRROeEReLO>OHSOD -a--Sc2090c00K88 2Speeeeboovags 


7 


ae 


wp 


coondepeeonsoossone -seocsvcceegeconououpe . “<6 
Sneoveesecesepooess FOeGoDevED ee Peagoveene 799905) 


OC SeRGRDEL~CesorecKensess ssbovenngecesesocuangeegeg 


Fe ee en Nahe OAM RAR em ogshaseens dyneysne 3 
Preoaeoacadopeucegossguccooes a ei aa hat 
PIPE TE erant Ate Sheet sonbshecadsanoenngobeteadian) 

mensoomaneovonsonscoeden sss oacasrossadestecesnoncoge & 
PPOPRRO SES OG RO CDODEDOONCOOOSIIHOESOSECRYODOON AR ZeEN ) 
seensenonasvacvegsedasecosersncshooeceyss9cc-nc0og=m a 
PoasoureGogaoo>>¢ deci ni bd hla bet ; - 


PISMO oUGoOsUCboBoOE~SSHOdGEEcCHaSUOCO Ey OOoONFOse OEM - 
* i. 


HOOMOKOPSEPOOESOCaDE0rOnKSOORC0" SHADOPOORSSOOCws re . 
; = le 
PEOISOSPOIOOSUESHSHORDOBESOVOUL.>OUIEEHSOS DOOM SOgoRM : 7 
«= af 


SPRORTR TEN RRR RARAAAARA ARAN RESeRE AST ges seer Ae 


TABLE 


TAMTMN OF AHOKANMTHOrFDHAO 
crrrer er er Ks 


-NOPs KF AOMTNOTAHOKNMTHOrFAHRGCHK A 
NAN MOMMMMMOMMNMWTI99TRTTTTTTNNH 


id 


_—_ 
joooooooo0egoooo DCO COO SOOOC OOOO COCO ODO OC OOOO COC OOCOOONN0N 


N 
i 


joeeBZBooOoCQOOCOCOTOGCODGCOCOCONOCOCCONDOC OOOO OOCONDOOCOOCOOCOOCOOS 
a 


Tv 


- 


JCPCHOCOCCOSCOMODDODGCDGADOIDNOOONC DOO COSCON OCC OCNOOOONCOCOOOOOONN 
2 


1 
145 


joeoegeooooo0oOrocoo09C or gGgCDDNDDGCC COCO ONDODOOOCOOOCOCOCOCOCNOO 


joow 


380 


605 


woo G 


¢ é anewn ~ @ Oran wTN or Oorand 
Cn ie SHINS AN AAT acl Be ALY ANANAMMAMAMANAAYHM 


QOu00 


nooo 


ooo 


75 


oo0oo 


ceoococooococomoococococoCoCCCOCoCCCOCCCCCCCOCCCCO0O0C0CSd 
PI) 2 CN OMENS NeW NEVER VoHe NMS NEMS Sn SMSRoMeN SichelewekeueeNevehovsyisyeds eile ke leis, 


S9rFvoo0ocoocomooonoooocoooocooocooooocoo0ooco0c0o0ce 


COOCKTOHODDSODODGDOOSCOXFTOSCDOOGCODOOGDOOOAOGODADOCOOC OBO C000 


Qao00 


oo00 


ocoo°o 


SOIR iG 1g 


ooon 


or 1G 


8 
6 
7 
8 
8 


51 


oOmoocq0o0q0oc0gcCcoCCoOo9o CCC OCoOOCOOOOCOoOOCoOCOOoOOoCoOoCoo0o 
snocooococoooocoo9oCcC0CCoCCCOCCGCcCOCCCCoCoCCcocse0ooooeo 
ge00000000000000CCOCOCCCCOCCCOCCOCCCCCO0CCoCoCooo 


CIS) C1010 O10) C1010). O 0101S 0 CO OO OS BIO COICO OOD 10 S12: 


1 


NODODOCOOCOCDVODOCAOOODGDADDODGVGOGOHMGOGIAOGOSDOGOGOO0CON 
REVI SESH Nee oMeMen ahenens Keke} eels he)eh si) He) CNNCHEM EN eS ENEMCNSESNCNS! NEN 
BH EHCIOS SN SMCM CI SWS KONCM NS CHOME RGR DoH ROP NEMS HAC SNE CN EMC HEME S NS ESCM 
BS FN ASAIO RAI EOC NOOO Ia RS RES FO) SS Se 
ee Oe Sete ee este 6h eos ce eh eter 


mooccooon0oCeoOCCOCoCoCCcoOCOCOCOCOOMOODOOOCCOOCOOoOOOCCOOCOSO 


MMHOOMOGDCOGVGCD0CNDCOCOCCOCOOCCOCOCOCCOCOCOCOOCOCCOCOCOOCoOOCCO 


enon Chen enonon ohonenononononcnonononononononenonononononononouokckowewouokonokokokoka) 


o Aoerannrcnwor ono N 
- mOrvrvrvrvIer3TeT7oNNN 


ON OF 


176 


. rh jek 
Ala bbabahciity ated anes a 
Gaaaepeuekees canal seoa0de 


: » ¥) an Be oe Ral e | 
JeQdST HOLS SEYIMOOCO ES Pee adooaeroeoos oa a0 

ve io i ane f : : - ie ¥ ; } ‘ 

sseauss easaeaoeoaroec#eas00020beaeeacaaanecuens rood} at iy 

iy yi tm i Py =a a ee i 

lsh AyoeDedeooorsode sos cs sme sous atHe59S000R) 
ft rh Be 

segnauaransedagenococaidesccusqensnecsaonaocasnogham, 


SenetENa Rn RAIS) 0 okies -apense GrMAdenth? “RRC Tn ° se 
| | 
Be he 
G60S0GH0 MOE SOOALA20IESsOBIEHEBOnIAAMS@eLHe9008 a, ve 
. y 
7 —T 

3 08 9GSSHRGMOO0 se b2000Fb04 i 2oaoonscounges oat a. 

0 ® -* 
spine +: (4 tah leh’h Dale chek tal oie ty a4 1 


ee. all ee ae p 
Ceca catesl carte eaees ci 
rad 


cdabbiaGnpbabptuoesseirs aonancdecoseneansescgyuas staEm 
Lien ee en oe eee Li 
b yen > | 
ESSN ARSC AE Se cep eQgeeNsEeDs6censstesenvenpsaRN em eEE 
ie l we a (*s 

ch plc tanidaduciciciededpctadhala babii aahtaeeaahes dhl teeta ed Wide 6; 2 ; , 
poe, ei 


SWAP PP TE SCH Mess Coy eoocooescoSCOSeE Hoste ne, so~Sasey 


* 
Sea ee ree eee eOR SSR SP CREAT CRSRO SSOP ARE ENS eee 
ipalnd fm * 
at teceeagies | Uae eee i M 
‘a Ns . = 


Ph LAMg TGs @ duce one 4s oho oot Ee 


ae | » 
Op sadnsobesessrsncaobesrosoarunouenes una omaendenee . 
; we 


ies . A - ’ 


SP 2HOSCOHHEEDOUGOVSOSTOOVOROOO EE ACUt UTE Humde ar oe ae 
° ‘ : j 


z ‘ 


Caer 


BIRD 20 


TABLE 


TANOTMNONDHDOKNMNTNORFDHDOKTAMTINORMDOKAMTNMNORDHOK-AMTNORADO-A 
TTT TTT KKK NNNANNANANAOMOOMMOMNMMAMMMNNTT9TITC9VTT7T7NNNM 


oe ee ee a ee 


COORODDVODCODDCODDOOCOODC OC OOOO DDD OOOO OOO0DDDDDOD0000000 
OPOCOSDOOPOOSCODOOODGODOGCODODDDDDDODDOGCOOGCOCOOO OOO OO00000000 
Rok BekoveiovoKovoKokevolovekenonononononekonononokokonokolehonokololoKonololokoKoKohokololole) 
oo Ronee onehokoKeovov ovo oRekevolokconokononekonolononelonokololo loko lo nonoholonololololohololoko lolol) 
SOO LOLOL ONS oRoReRenowo okokewovokeoveonolonokokonenowononen onononononononokenonolonolenenone) 
SOCOCOOONMODDODDODCCOOCOCOOOCCOOCOOCOCACOCOCCOOACRACOOOCCOCCSO 


SCOOMNODDOVDDDDOCVCOCDODDODOGCCOCOCODCGCOCOCCOCKCOOCCOOCOO0ONO 


COSCON ODIVODONOMOOCDDDDGADDDDDGDDDDGCDDGDOOCGO90G000000 
COOOOOSOOGOSPOOVSOCODGOOOOODDOOOODDOODOOOOOO0OGO0000 
EME NE RENEE) si eM eh eyie)eVicneieveXe'.c)ic) eKeneveHionevisHeleieieheilejleKoHoyoveneieheieenehoeiicis)(e) 
homo Rem enon memeu onel Hekelovevowowoouooueweonenomovololonenononononenenonononononononovomosononokezeie) 
lOwMMOONOOOODDOOOCWODCDODCDOOK-QOOOGCOOCOCOODCGOOCOOCOOOOCCOKOOOOCOOC0O0000 
eer eee ania; eee get ea On ewe tan Re ACS tae Pe a 
[SAMOS OLOiO de) = loReovokonononononelonononenononononononon onononononononononononononenononononen on onone) 
Ke UCT SE eHe) op Neh onloMor oe erie eM ewe VeVeiienene) Sy) fe)\erc) (9) eVeeKe (CHOEM(e) 2nChieeHen eH eNeNen eye) 
enone eee eee ee ee OOO OOO) OE ONO CAS OOO EONS SS 
IASON VO OOO OIOO1O|O1O/O101 0, COO OOO Ft OO OOOO OOOO CO OOOO OVO Oo 212 


oooo oMeoneo non snononononenonononenonononenenenonononenonouononoeomeovononewolonokokolokoke) 


31 

10 
ie) 
oO 


PDPODODODDOOOODDOGCOODO GOO ODO OOD OOGOGODOGOQDODO OOOO 00000 
° 


Vi ohelolol. Meoleolonokon molenolonenenonenenononeneonononononononeonoloneneoneseueonosoolokeselolokezoieze) 
o is] 


sek 


‘cel abate ge ced 
edo0e : pao obeuad 


° eee a 
hata — . eresesesocossiatbouoleads . ‘ 
“ On ced ae eS Te 

A eee 
Alan bene ntivsinises «cakes naeet | 
bi LTR ANE 
| ie otagnigussondieeysoonds 99060 F000 S80 atbOnNE 


Cr Tir tet Tee ees WH OCDPRResdOORH eee BoE DS 


tevegiesoedons PGVSOCTSKSe SUM ON OO sOHeOK OVS woes “gage 


- 1 


onGenbePeaRsadersensaac ovocwbe VSSeuSCSDO LS YEAHES 
(mavensubeenootescoseoouoosseneod jevenss seyooe “pana 
OWA eae dah ia wawtevk Gowns teesbdseskite a 
| benaehSessessee conned SCOOOSsORes-cnonQd00Gn GaN eee oT aed 
HesedPosPBaoLDsrssnevsenHes vanees Seponeenag aha sa 


MpSbedvesensusncsssbegenooosoroot oseDbeancc~<gboEs ; r 
feotumodposbeovovosnpapgnbasoadsaasonsideoedsqzababgey 
‘obebonevdsandodesedindvyesdowidde a. sade gabecorgm, 
Whrheeabonnnsanrseubbaxsrsousouheaessadas: ogeantam j : 
eae eer eterno hart aa | ‘9 
Pratanesationoersntehagtisnssensisiseseonassqedengy, 7 


PH OteIS 6ooRbo dd ch sbboOeeWagadudotonscods sos ogra 


Nie 


BIRD 21 


TABLE 


20 


11 


10 


TANOWtTMNor aDao 


o 


16 


32 


148 


oO 
” 


wv 


Oo 


40 


50 


a 


ts © 


oO 


43 


36070 


oO 


.e) 


oO 


O° 
150 10 


560 


1120 


615 


no 


oy 


oo 


Ooo 


15 


30 


15 


is) 
is) 


10 


10 


[o) 


oO 


oO 


14 


ie) 


1 


15 


10 


Oo 


oO 


r-nOwnNoroaod 


37 


59 


ile 


44 


28 


oO 


(@) 


Oo 


MO000000M 


Coo000COoOoN 


ooo0o00o000n 


OoGCOoO000000 


eR erehowonoweke) 


15 


GC00000000 


COoOO0CO0000 


CO0000000 


eoo0000000 


Coo0000000 


oo0o0g00000 


OoOO0000000 


oo0000000 


belie) focus WeeVeXe) 


Ooo00000000 
N 


oonooo00o00 


OO00000000 


OU00000000 


eoo00000000 


Amr7NoOoroano 
wre r ere HN 


v7 
N 


ooo0o°o 


ooo 


ooonm 


ooo°0 


oo0oo 


loo wexe) 


lomemexe) 


oo0o°o 


oven -:e) 


oao000 


oOONo 


ooo0°o 


oo0°0o 


oo0o°o 


oo00 


oo0o°0o 


(ou enene) 


oo0°0 


YNHOrFOAMROTAMINWOrFOAHMDOr AMY NHHYOFADOKNA 
ANNANANNONMMMMMMOMNMNMVTVITT9TT9 TTT NMNY 


COO DOOCOBDAODOMODODDOODDOCDDOODODDDOOCDODODDDODOOOGOO0OGCOCOCO00 


lomewonowowokowonokokovowevokewokenonekeoweoneneoneneonenene) 


Leon oReowewowenonokowowowevonowoveonononeoneneonenononenene) 


lo omeneoweneovowevovokolouosonononen omen onenenonononenene) 


lo oweowowoweowekoweou ooo ok okek oven eowosovomewonokoenezeoye) 


loom eoomeoowekon enon ovonolononokel one oneoneonok oo okeke) 


loeneowowonouovonovomoneonomovononenononeononeonon ones onene) 


CODDDODOOOOOOOCOCOOOOCOOCOOOO000 


SCOOCKOCONOOCOOOOOCOONOOCCOOOCKCOOC00 


(oeomowowononononenonomonononeom ol oneoleononononok ok enoeek@) 


COD0DCDDAODDDDAOOCOCOCOCOOOCOOC00 


COCKODODODODCOOOCOOCCOOCOCOOOOOOO0OC080 


COOCCOCOOOOOOCOOCOOCOOCCOOOCCOoOO 


loon onononononononononononononeononononononononokonokeke) 


COODDCDOOOCOONOOCOCOOOCOCOO0OO0O0080 


COODDDDCOOCCOCOCOCOOOCOOCOOCO0N0 


COODDDDDDDDDDDODDOCOVCOOOCOOCO0O0 


love meonononononononenoneon ononenoneononenononenenonenonene) 


COKODDDDDDDOOCCOOCCOONDOOO0O0000 


CODDOODDODODDODODDOODODVOOADOOCOOOOCOOCO0N0 


naz S95 | 
ioe] 


m 
io) 


wv 
N 


DOF DMDOKAMTNYORAHROK-AMNYNYFOAHOK-N 
ANANNAOMMMMMAMMMMNMTIYTINITTTITNMH 


178 


ag ne ha < 


eal F OND } 59 


ad a hand . sone eeagunceocvounpe ees 
AndOGOSPeUdbagernvoacaee oeconh@ene poeneEs 

iit dn eoepeadroe RG LMI: Me 
Hess oodeddnswaddesdnsooescosas veaveseeeoycovag 
se esoesreyeds Serrperaee IePOVIOAOPaaOLE SHE we 


DEOOSASOODA OH BNGSLSeDP ORG EdDOMAVEOReOGN ¥Ze0>ego Hose 
. 1 2 


i 


CORP ORIGIN EROLSOH CO OSSE KO WeQegHoVesoe06e%0 songegen Bir 
a hao ' FASHVSOIOHS GORE GDS COCO seogeoesgnogeel 
SOOHPOOSCHKR SOG EOP SOoE Peco DOOe SSO oO SODHGO00 erosaegeegaa, i _ 
PO BCE OPOPOSU GH IOOOSOD EVO HO OOCDUEOeOHOOGG mepenege gen, 


piesa earners oo emstorrcheey priser ry srmer n 
7 
: 


PVSCASQVOE RH EPC ESHSSQ90egsaRTN00 ECT SEReH PS OeETe TERS 


SPoe er ees teot FOSCDOMON GON Oo COCO DROS OCOCUHS mangers ' 
SeonodPogtenrenccasoo"UBsoaagoso eeevoc ae@oge -IvoS oe 


FAPBSEAOHS ORO OS ESHon HO MCSPEOSYCReOCOMOYSuCS~ “ogonce F t 
= 


1 


Sea ee eae a eee wmegere teennnne i +e Sr Sertrerreems 
VRORI OAM PARANA EOoES SUE EHUSYOCODON eA ancy Sango CO nyD 
SOCFORVORTOOHEOOOON SO Son NPeao LGU Ne ETO SOUONa DO: aoe ‘oa 


AREMOIEOOPOASOON OOOO OM eROUGEN Eco OOUR TERE DeoO Olek 


‘Saba 2 ceyyeeseaaagtanns pipteaesccosaeevsuenne i 


¥ 


BIRD 22 


TABLE 


19 


18 


17 


TFTNONTNOrFDAHDOYTANAMNTHNH YF AHDOY 
were err eee Ks 


NMOATMWOFDHDOKTAMTNWFAHDOK-AMTNOFADOKA 
NANNANANANNANNMMMMMMMMMNMVTTTFITITTTITTNMN 


(ox eo) S loowowoleokovokokolokovenononononenonon onon en onenenononenononenononey chook ovoyolevowowolokokoke 


1945 


ie} 


~ 


1395 135° 1395 


“0 
1080 
fe) 


noo 


MOO 


Kr NOTN OF OHO 
= 


@ 


a (eo) 


w 


° 


[oxe) 


loom oweonenen nomenon ek enon enon evononenonononononeonononenoneyonelel enon elelovouovowolokeokoyele) 
loMowoonon enon ohonononokononononeon omen onononononenonononeyonovouononevoonok okeowokokokokoke) 
GCO0000 10 loMovolononononosononeononenonenonononononon ono oueononenonenononou ewok okeokoveyoie) 
Ko loMoRoonol menonononenononononononononononononenenonenononononenohonononononenononononeyeke) 
ie COCTDODDDDDONONDDOODDDDOODODDDDDOCODOCCOOGODOGCOCOOC00 
e (oMoMoKol Rokehokonokololonkonolonon enon onononon onononononononenonononononononouooleiokovoie) 


(oMokoho nono lololononoloneh monokonononononononenononononon enon onononoveonononononovouozoke) 


45 


\ Molo kololonolololololeonkolekenkoholonononolononononeononononon ononononenononenononononewogokeze) 


7 


S COCCODDDODDDDDDODODOOODDODDODDDDOODOOODCODNDOONDOCOO00000 
CODCONMDDDODDDODCOCOODDDDODODOODODDOOCOODOGDOODOO00000 
COCONOHDODDODDCODODDODOODDDODODDODODODDODGCDOOODOODO00000 
oo000000 ° CODCTDDDDODCODODDDDDDODCOGOOOONOGCGCOGO0O0000 
COrtvrOCO0OWOODODOO-OCODD0D0DDODOGOOGCNOOO0090 °° eo000000000 
OO0r--COCHVWOOO0O0O-O0O0O0DDDDDODDDOOOKODDDDDDDODGOOOOCN0090 
Molelololeleolon Molelonololekolelkononolononololononeneonononeonononenenonouovonewosovowoyoze) °o 
COMOOTDOOFODOODOCONDDDODDOOOOOOCON0O CCO0000000000000 
OVONMOODDVDDOODODOODOOODODGOGODOCODDODDODDDODDDDDGOOOO000000 ° 


COr-CODCOOO0DOOOOO~O00O0GCODOOGDOD0CDDDODDDOGD00000 oo000000 


COKDCKODDDDDOODDDDOOOODGOODODDODODONDNDNDOOOG0O90000 eo000000 


d,9 


Se ne ee bybede ded i 
-pubo bbe eboh 66 Hee 


a ea cman 
APowEeeUdaoerKaDcOOnVE eoon eters 
peers ey IPLOewoOn VWs Waoee 

* a ebbeesodceveosesesosuns JEOCSOOVSASHOOCHSS GO 
“PI OHO SUN OBeOCQbERMdoeEdELK cove oeuans 
LOCH OOM OOHAGOHMODECCELOE HE COONS SHAQ bODCHtAHODES 
ee te ee a ert Crehe hee 
POR oO SeOHOVSTEGooObob6oe4t Of cObhHoboO ooeavooccwasenonagal 

= S 


2H aoo9 ettdneecs 2USoevEee SStnodosoTOOecBUrD ; J : ’ , 


0996660 6OOHS DcoucuogesabreonocUHyesoooHoon den 


PONS sosOHOSHOKEHE eee booon0 SHoovasaPeHoQUt Corte 


SYOOSSO9CH HOLS WO “SHS OHECOOO UHH O~conbedudaos +29 00m 
a 


» 

e 4 : . 

PWSOONROHOSH OVENS Kane IOHON HOO SL OHewGOOOYALEOOEe tas fons," 
4 


QYeIteddsOtes DeoUyE COR NE QOH HO ED TO oe RO Hews tea a * 
q y 


'SOUSCOPOEMANDOC CHOOSE SOO SOR Ye): we Haney ae 
7 . i 
B9SERS OSS SP Pah COOH OOH HH OG S65 0 o-Nv OR ohonoOCOW mmewan st 


o 


| SWS Cen bopert bon doqneebeouor 1 3k “ceuee 


BIRD 23 


TABLE 


TNOTN Or OMO 
~ 


NOTNWOrFODHOKAN TFOWRADAHOKTAMTN HOF DAHDOK“NMTNOrFADO-KN 
TTT TT KK HE NANNANNANNANMOMMMMNMNMNMMMT4T99TTdTTT TNH 


— 
- 


ern 


jee 
ro) 


a 
ele 

o 

Fi 
joo 

@ 

a 
joe 

# 

a 
joo 


- 


15 


14 


13 


141 


10 
a 


2710 


te) 
.e] 


5 


5 
i4 


4 
ie) 
805 


20 
re) 


20 


AG 
iS) 


TAMTNHYFADHOrKrANMNTHYrR ADO 
rere rere er en 


oO 


oO 


° 


OoO00000 
wo 


22 


oo0o0o°o0 


nooo0o°d 


oooo00°0 


o00000 


oo0000 


12 


onoo0o0o 


oo0o000 


onoooo0o 


o0o00 


oOnoo000 


oo00 


°o 


OoOO00000 


oo00000 


Oo00000 


Gooo0000 


OoO00000 


Oo00000 


(oJ (2N@oneomojte) 


SOOO ODODOCOSCOOOOCOCOCOOCOOOOOOOOMOOCOOCCOOOCDCCO00N0 
lofeiowowolokolekeovevovokolololoneononeneononewolenene) 3 CO000000D0OCO0000 
OMOOCOCOD0OTOOOCOCOOCCOOCOOCO0O00 S lollewoweozowoRowezowelokeovekeone) 


arm SPOOOGOOOGHDOSOODCNODOOCODOOOCAOOOOKCOGOGOOOOCOGOO000 


9rCOOOOOODOOOOOOOCOOOOOOCOOOOCOOOOeCOOOOCO0OOCCONO0 


34 


[e) i DOOCDDOMODDDODODOCOODGOOOCOOCOGCCOOKCDOOOCCOCOO0O00CNO 
oO Ss Oo00000 NY 990O0CKOCOONDCOOGCOOOCCOOOOCOOCOCCOCCOOCoOO0o00 
fe) s SCOV9090OMODOGOOGCOGCVCODGCOCOOCODOGCOOOCCOOCCCOCoOC00N0 
on CCOCODOOO-~NODODDOODOCCOOOOOCCOOOOOCOOCOOOOCCOOC0O00 
loHoweowonowolonoMolonononononononen*aononononeno Renew onouonomononononenonokokeonokonene) 
ia SCOD09DDCDDOGODDOODOOOOODOCOOCOOOOODOOOCOCOOOOOOOCO0O000 
MODOOOCDOOODODODDOCOOCODOOODOOCOOOCOOOCOOOCCOO0C0O0Sd 
NMOCODOOCOCOOKFODDODOOOOADCOCOOOCOCOOOCOOOCOOOOO0O00000 
(oMononononononononenonen enon onenonenononononenoneononenonek enone kenononononenoneonen one) 
COCOHMODDDODOODODDDDDNDDDO ODOC OCOCOOOOOCOOOOCO0O000 
ome MoMoneonononon on onononeon ononeonenononenonenon ononeonen on okenonowowek oneokekodovowokeye) 
ooo°o i oomonononononenononenononononeneononeneonononekouon en onomovekekewewekokowoye) 
oo090GNno09g00000 oMomonononononenonenonononononeolonenonenonenonekonomololewone) 
COCOKDDDOCDOGDODODODOOCODOODODDODOOOOOOCGOOGCOOGOGOO0O000 


COOKCODDODDDDOODDOOCDODOVCDOOCCOOOOOOOCOCOOCAOOCOOOC00000 


rTAMTNOFADOrTAMTMNHrFADOK-AMWHN Ur nO-N 
NANANNNDANANDAMNAYAMAMMMMNMNMNMWTI9S9TIVTVTFTITTTHMH NM 


180 


ae +t a , 
" ‘ : Sih - a) a) Oy 
rr ao Pande : 6 naianlnae aia pau a ae , 

i? 


. sobianpddianbahy x onateeeoacse ns sha binke ee 

nennepeitheasenssoncecosssnocsoanaszens Reaneg ot. fs 
SOSPON EISNER NPAC Ga ncepan seme 
‘SAS8dSE IS OOPORdVeP aC SHReoENeR ox 


AOCSAOPSOMRONOSEdA ao canagoouMCEROELOMOND Apa: 


PAGSIOEDSP HBSS DQOaLOVE ONO CONUMOSeROOeAe 
ooe5 HABODOS MOODLE PECADACHIBOLM~cHLeconKgAs 
CARDROUREME SOTO I AAO NERD ES COCO MAS OTP HREKRAG 
goo 2oneeeeesononedoes eneoc9esoas amenities 29908 
PROS Ro RMeOOONOCAMSPeUNERICAGoEasoeranKeRauS b 
SILI CLPOLAPOASOGER DEED IANC0G00~ su Looe orutnanDeeD : 
SMP ReoePadsmoc9eR000Ns HOO GRO ZONA EH 25D HAOS OPO HODSOR 
HOCOeCadeoPonon sage HnADObOrOoaGua Poe rer IO OCIMOOE 
APORSBONSODINOISHOAR0S9000000 08 dOGuenaE SH0aboOS 
spabipattcasincsnan thes <hiagb orienta - 


ONDINOUAGLOO9O8T6006 O200hag OD OOOH hABo d_AOehGoeD 


AON QHOGKSORRONAISONAGHOSOROOC oO” Be aRHhia-aggooe nea 


+d COnMOS EHO GOREN e 5007400 coos Eg BONOeg a0 oR i i’ @ 


RAG 23 ESV SORRRRRBRSAHS 


BIRD 24 


TABLE 


TNOTNOFDHDOK-AMTNHYRFAMO-aAMdTNoO 

weer ee eee KH KANNAN 

— eee. 

Ino 
° 


N 
| 


jooo 
io) 


| 
joo 
ao 
ii 
joo 
= 
i 
oo 
= 


US 


14 


28 
i] 


68 


61 


4 
2 
3 
4 
Ss 
6 
7 
8 
SS} 
10 


Oo 


oO 
@ 


350 


te) 


(eo) 


co) 
© 


oO 


FPODOKTNOMTYN OF DHOKNMTNOFDADROKN 
ANANNOOMOMMONMOMOANMNMITITTTITTSTT9 TNMNY 


MODDOOCOSOK OCODSCGDOOCOODODDGCOCDODDDODDDOD OCC ODOCOC OOOO CO000 
is) 
wv 


lo oMoRolowolokeoow el oleovokovonowouonouononeonohononeonenonononeonon ohokeonononeokeonenonononeneonononene) 


607 


SSOODOOOOCOOOCOOOCOOOCOOOCNOOOCCOCOOCOOOOOOOOOCOOOOCCCOCOCOO0NO 


5525 


CPIPODOOOFODODDODOOTSOOCODOODODDDOODODOOODOOOOO0OCO0008 


~ 


4155 


OOOO OOO OFS TOTO OOOO OOO) OTOL TOTO) OV OVOROT ONO ON) 
” 


ANE ED MEME) ENE) 'E OMENS) ONOV ENON) LENNIE) G AMEN EH SENSE) |S) SNC) SNEKENSMEVENENONEN ENON) ENEIONSNC) 
~~ wo 


SME OMEN EME) GONE) O)C}(8)SCN STON ON ENS) LO) (ENS) (9) (8 ()NKONE MECH ED{S)(EMEHSY CC) fONENME) 2) [EVENS ENON) 


PVOONODDOTOODOOCODDODDODDOCCOODOOOOOODDOOOCDOCOCOOOCOOOOOO0O0080 


a3, 


iSO OOOO GC OIOLC TO OIG OO LODO OOF OO ONTO OT OL OTS ONS ORO OT ONTO OIC OOS 
oO 


OOO OOM) C101 CIO OlO'01O10 100 0100/0 O'OCiG'O 0100/0100 G/OCIGIO'0 O O1LOOIOIC/O1O10 
w 
ONODDDODDODCODCCOOCDCOCOCCODOODOOOCODOOOOCCOCOCOCGCOOOGOO00000 
OHMOCDOODOODOODOOODDO DOD OOO OOD DOOD DDDOOHDIDD OBO 00900 
CODDDCODODGOODOODDDDVDDDOOOCOCODOOOCOGDOODONDNDOCOOOCCOCOOC000000 


CODDO-QOODGDDDDODODDODODODOOOOODODCOOOCDOOCONOOOODOOCO0O0000 


CODDTDDOOCODOCODDDDOODDODDDODDDOOODOGCODODDODOCOGCGOOOOO00000 


oMonoMeKoloNoNololonolonolonononenolonolonononowon ohononononononewen okononekolonookowowokolekoiowe) 


COKCGCDOMDOOONODCODODODDDOODDODDOODDGODODDDDDODOODGOGO0CC0O000 


CODDONDDOOOODOOODOO0ODOCOODGDOVODDDDODDDODDOGCNVOOONOGCOC9O0000 


oMohololon olokelolelelolololenenolonolonolonolenenonenononokonononononononesoneneloy ovok olekowoye) 


COCDOOMOCDDOODDGOODODODO0OODDDDODDOODDDDDODOODOOOOGGOG00000 


Den 


oti : Bees and ead ib 


e Pet a & Therese 


| Peveoesedeneusepesouseensconsqouebsboeuals 


CHaFOCsesnOUNTeWdoondenoooge Cpoversoného wee 
WISHSOONEHR ETE GUKdedeOsesHo aD Sev ooEeban ene > 


: i 
MWOOKCOGE SEWED OO DOSsbSO OG OObe OOS HEOHE O9UGHOr avepog ne) 


oe: i 
at ett ane ee 

j . ; i = 

 @ee0e0beGobecs SUSE GhOOrOVSHEUSShoocoobsbooRs aed ad . 


_BORSSSRRNERUDUDS Hie dbesebonsuseasosbecate domboys ° 
OF 690069996005 54506000006 DoetoedeeonoHenses eo eouge 
' Soddbbsabconaaseneebesce addconoedaeobusousonr ease 
eet Ai j = : " aL.a~ 
“SSBESSORHS090ddusdoHD000%udvoeonseauegceDeosmawene 


» WRCSMESHoDsboendavoue au pnsndbocdogoegae esc gde cei a 


SHedssevcesawoonss fe UbAGO6cedneesvadeoséucoues oodsg 


> 
Btebsoanenodedsodocas ebéAddo0y ee 


Wossubossbonsdance SOOOO0EHeU cIGed60GH lee 
BOdISCSbHS AIH AS dOGdCaNGSNeE dS OSoSGKaddnnte po-bceeni — 


] 
dooCes COgdObS tetogsoosaccvenveceotobvooes ene aunee 


a 


BIRD 25 


TABLE 


T“AOOMOTNOFADOKANTHNHHOFADOK-A 
rrr ew er rw emer eK KAUN 


TDMHOKNMANHOFDHADOKTNMTNORDAHOTKTN 
ANANAMOMOMNOMMOMNMNMNMWTITSTTTS 3 TTMNMNM 


NN 
IK oo e CO9O9DGDCCOOCOOOOCOOCOOCOOOCOOCOOOOCCOOOOCOOOoCOCOOCCOO00N0 


N 
| 


a 


pad 


17 


16 


15 


14 


|e Loe) 


| 
iS oo 


ce) 
S 
10 


ie oo 


\e oo 


Ke oo 


4 


oe) 


ce) 


{@) 


1@) 


oO 


loMoNe ok owolokowovevokonololokoeonenononenoneneon enon on enen oeonononeon on onenolonononononenonenene) 


eo0c0o~o000 00 C00 CCcCCCoOCGCCOCCCCOCCCCCCOCCCOCGDOcCCCO0OC0NO 


980 385 


330 


oO 


oO 


oO 


ooo 


QoOoN 


ooo 


[oo me) 


ie) 


° 


w 


o) 


10 


e) 


46 10 10 


112 


oO 


or000 


onooo 


Oonooo 


or000 


OoOnooo 


oo0o0°0 


eoo0000 


coo0o°o 


ooo0c”e 


Nooo 


16 


oooow 
m 


oo0oonm 
w 


oo000w 
ve) 


o000 


12 


oo0o0oWw 


oo000 


a ee ee 


eoooooomoocoacooo0o0oCcooCoCooO00CoO0C0O0O0O00000000 
cooo00oomoogocooooo0oc9ceo0Gc0o0CC0C0C0CCoOCoCoOoOo0O0000 
ecooooooeoooeoco0oeoa0cCCeC0oCCCCC0C0CCaG00000000C0 
loloMeonekoneonononenenoneneonononeononenononelononoleneveleonononeowolesonokekeke) 
fokeomononononenomeonononononeonenonenononononeonenenon enon enone non onenon enone ue) 
CPOOMDDODODODDDDDDGDDODDODDGVOACDOOOOOOCOO0O0O000 
° COKCDDCDDDGDVDDCDOOGOODOOOCOOOCOCOOOCOOCOOOOO0000 
0 lomooRononononononononononononohononononononenononenonononosonokeovozovoke) 
Tomoko nonononokonenonononononononononeonenonenonononeonenoneonon choo okekeove) 
MODDDDDDCDDCODOCOONOOCOCOOCOOCOOOOOOCOCCOCOoCOOCSo 
Momo neolohononononeononononononokokonononeon ol ok ononononowonowouokokowouekeke) 
te) (ohomononononononononononouononononenononeneonononononen enone e ok oneokoneke) 
o COCODDDDDCCOCDOCOCONOOCOOOCOCOOOONDCOCOCOCOO0C80 
et CODCDODDDDDDDDDODDDOOVDOCNOOOCOCOCOOOOGOO000 
NOOOOVDOODDDDDOODODDDODVOCCOOCDCAODGCOO0O0OC0O00 
ome kononononenononenononononononononononenonononeonekonenonononokonokoneye) 


COKDCODDOOCDDDODDOODDDDODVOONDDODOOCOCOCOO0O0090 


LEZ 


atobad 


cg 


5 AN JSSOSOBIPOCE DS SOmBHEH . 
spstebilbe Gontaseevsonspnye>ssanwadionng pt ah 7 
Rav th AA a ety Se 7 
SPS ESERIES REDS RME ES OCOD POO. +o. Heed eebgpeenee ae 
To PAHRABREGEBOSOKEN SOOO Aus. 5 Ome Be we eae ke) | 

CHE SCOCOSRESEREIEAs SoC GHC 29 PFmKY Hh EEL OKEg A obey 


COOREMOEREDHBOIES OCC OMaHADAYELpOSOMOUsasenuge eyodgs. 
7 Soe fone 
neresavntet ties inecpsoondcpsjevensodzasmuchedogsagh: (710 Nm 
i] 
S2PHO8IFHSO600 Coon UOB Hea sA0G OB Ho) Peo utounoseRes aay ett 


Poeoooesevedeuowmocpesyagopne setae - °s* sanocspeaes 


SeeaveesonoevoorcogguceonscosnasrntngRarseygnoeye 
MEP EDSL ETA OS LONE OeB EO oA g. a "FoReagenerny +See 
TPOELOPLMPAL IL EON HONS OO OIG90 2DeqROOg, IOS ORS OOUsEE 


eee ee eee reest USO GRRE dis s@©o600% ed 


sdcverepessnesesoe. PESresnsrs 80s Snae cg eene ecm 


( : 
DOAPSSONOBSCoICN CLOSENESS TL A- eR Tews ay GheC ~suekinEe 


PIPHBM Odes SCoCOnVHeeEE OOO OHO OC ONS Se ot on OU Ge so geen og 
_ > 


t 


PLOOSOORSHOOT DOOD OGONS EAL YOO OOODnSeHaEE: ¢oude oe I 
et, a 


I A 
iit ace SSEnt og s9ease wena 


BIRD 26 


TABLE 


“NM TNF ADO 
ea 


- 


NOwNOrDHOKNMOTNOFTADOKTANYNWOFANOKNMNITNOFADO-NA 
FPP ESE KM KKH ANNAN NANA NO 2 MOMOMMONOOMOTITTITIITTTTITN NW 


o 
ee —EEEEeEEEEeEEEeeeEeeeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeeEE 
foe coe SCOSCOOCOOHNDOODDDODODDOCOCODOOCDOOOOGOCOCOOCOODOCOOCOCOCCOCCCOO0O00 


Nn 
| 


2 foe) 
o 


je 
- 
1 
jo 
fe 
"\ 
jo 
‘o 
4 
jo 
cd 


13 


oO 


- 


os) 


Co 


o 


o 


°o 


oO 


O 


Le} 


oO 


(2) 


300 215 


350 


[s) 


o 


oO 


@o 


oO000 
N 


555 


fe) 
ie) 
315 
ce) 


440 


Oo00 


oo00o 


oo0oo 


° 


(2) 


(@) 


oc 


co 


~m 


Oo 


oooo0°o 


loMoMoWowoolowekokeowowoneonovokonenonomen onenenonen er oneonononononenoneononeloneleone) 


COGOCOCOOCDOOrCOCOODOCOOCOOGOOOOOOOOCOOOOCOOO0CC0OO 


9000090 CCOCOFOOODOOCOOOOOCOOODOCOOCOOOOCCOCOOCOO 


ohoweowovewelokelovesouorerecol om enomoley ole eouolenomovesonon ono oonenoenonenene) 


COCOCODG9DOCCOCOOOCOGCOOOCOOOCCOCOOOCOOCOCCOOCO0O0O00 


loMowex oheovoloovokouemoelonenenokekewevoucokole nol omonelewolelowovek okolekeowezeoye) 


COCKOCDDOCDDDOOOCGCOOOOCOCOOOOOCOOCOOCOCOOCO0O00C0 


(oMoxowoNovolew ovo ove eooovoweneneonolenoneneneneneonekoneneokononclowoweuekeolezeyo) 


ecoo00ecooooCoOCCOCOoOeCC OOOO OCOCOCOCOCCCOOCCOOOGOO0O0000 


OODOOCGCDODCDGCODDOODOOOOOOOOOOOOOOOOCOOCOOOCO000 


(loo enonononononononononeneonenonenonenononerevononevovelovowel ew okey elowowekekeye) 


COrdCdCOCOOCOODDDOOOODOOCOOOOOOCOCOOOOCCOCOOOcC00 


COMODDGDCDADDDQDVOVDDGDGDDODDODOCOCDOOCOOCOODOGOOGO0OOGOO0O000 


cMeonokon Momononenonononononononen on ononenonokon omen ononovouoneowoveouoweueowouovekoyeoye) 


COOOMNDGDODGVGODODDOCDOOGDGCGCOOOOOODOOOCOOOOOOOOOO00000 


COODONDTDDGCVODOCDDODDODODOOCODDCDDODODOODOOCGDOCOOO0O0C00N0 


COD0DDDDOOODOGOOGOGDGO0OODDODOOOCOOOCOOGCOCOCCO000 


lone} 


oo 


10 


fone eo mol enolonolenonohenekononenononononencononolovesoveonen owed ononevouokolelokeye) 


C900OC0OCGDVDO0O00C0C00OO0OCOOOCOCOOCOOCOOCOODOGCOOCC0O0O0C0O000 


e3 


- 


Saker stceceskasn tees ts: 


cwtimacabocvedhanee Z 
- : ~~ 


beasues 19000090 989009000086 «Ba aon oe 


— 


vie 7 A ei = a 
. 7 : - 
eda o VPOMWOHGO TE DOO SE -GE DS HOKGBS Het oO coe itches Pa 
chips Sah tel be i ie da ae 2m - 
: > —_% : 7 7 Ve o_o : 


P04 ONETTOOSOHSSE002c60090e80004 o0000NeG00 +earsenaene » es 
7 = : : - y } 8) 
16 SSSHOP SO OOONSE Dc COtHe bOocoaecduane he O88 Un oN “35" Fite - : 
a vay oa : ” ‘J 
Soe - - 


i 


OO. Or 8s @ 0828 edeosdocwebo5005600030400260040000708 408 
. s a pe ” a 


TCE PON AMP RAPEAOHO RAD OO OCC ct ar iveguesossoerne ge yeeaes : 


2 ‘ 
casceubimameeh Hat @acntercechdede+1e7500000<6 enol ap ‘) 
t oar sco « 2 5 «fa * 
ae ; ? | ' q p eh ’ 


Soscee ses eoetoseoocso 2279 Or7R eens rn (See Remoge> 3° esa. = ~ 
' : } 
= 


_ 
7 
Losovefhoogsenn STS SH a2SE04669 040706 000 2ee4 ee ae) > 
- J 
. 


~~ 


COP BEMEOVISPS. 6) OOD Pou seacaomogseG ebcebniae hoes. © 


OOVESD OFFENSES YUU towooboeGe swan cogacea a ~osse-uoseeag : 
2 ; “y 
PVUS*S TS SaEHOoOsoOsAISFECDPOOGCSCoCODGOVOHAGASOa>DE cosoooscuamed 
\ 


POHVO RES EE GOH VOR@MSODTESS4OO0402 000s vowNeT ENGGD oan, 


| . 

eo ee ee ee ee 
, = a 
- 


S70€40600 61) dO OG 4 GHE0H-45 O06 660600b.a64 tb obs o960Diey * : 
. 
4 
IRA SSH54160600056 Gas SOR A660 o4 7 OR ee 
1 
1 


CSS O76 6 S27 OF 6 e476 H4EREU9 GH TT oa eee wae 


PO CSTR E DY Go =r Ooo bE S- a hhayad CPU CON 0407 3G 0eRmy 
is 


asQeBeveres 


BIRD 27 


TABLE 


THF NMNTNOFADOKAMINHNOFAHOKYTNMTHN HOF DAHOr MOTNOFDHAOrAMTNO 
rrr rer Tr KEK KH KH NNANNANN ANNA MmMOmMnNnNdTT99TT7F 


N ~oaonorn 
209 wT7I7TNMN 


(SVEN) (SHS) .2) ONC) SVMS SNCNENS)(@)(S@)ONEMSNE) (1S) CMS) (SMENC) ONG) (NOMENON EWEN CNEMC EN EM EN SHENE)E) CHE) 


N 


40430 2860 1565 


Re) 
15 


| oO 


4 


fe) 


ie} 


oO 


Oo 


© 


oo0o0c00o0°0 


oooo000c°o 


10 


35 


i4 


is) 


(o) 


o0omo 


ooNno 


oo00°o0 


ooo°o 


o0o0°0 


onoo 


10 


io) 


COOCCDOCDODDOCOOOCOOOCOOCOOCOGCOCOCOCOOCOCCOCOCO0080 
CODCDDODDVCODODDDCODODODCOODOODOCOOCOOCOCOOOOOOO0C0O000 
OOo nono kono homeo neononenenolononeononon oon onononononoloe ol onenowolokowoyeke) 
CORDVTDDCDVDDDCOOCODODDOODODOOOCOODONCDOOOCCOCOCAOOCOGO00N0 
momonehowel Momokokekononononekonolononononononononcnonononon con ononenonononekone) 
NOCCDOOHMODDDOOGODOGCODDDDDDGCOCOOCOODOOCOOOCCOOC00 
fohoMoneononononesonenelolokononenononeononononononenoneononeonekonononononononononene) 
fokoweoneononen melonokeokel oleloneololononononenonononononononononononononononononene) 
COCOCOHO0000000000000000000000000000000000 
DCOODOOOMGONDDODOODDDODDDO DDO DDG DODDGOOO00 000 


CODDDDDODCDDODOOGCOOCOOOOOGCOODOOGCOOOCOCO0000 


COMODO DDDDOCODOOOCCDOOCODCODODOOOCDODOODDODODDNDDOOOOO000090 


CODDDDDDDDDCODODDODDODDODOODODOODDDOCODOSDOODNDDDDO00000 


oO 


Oo 


-O 


CWICSIDID GOODE 2 COO OO a GOOO DOG eco Visine cere. 


COK-OOCONNOOODAODOOOODODODDDODDODDDDODDDCDDOCADOGOOOGCOO0000 


ONNMNOCONDVOCOCOOCDDOODOOOODODDDDODODGDOODDDODDNONGDOOOOOCCOO 


ON-VDCOODMOOCOO0DGDCOOOODODOOGDDODDODDODGDODDOODDGDODGDO0C0080 
cy wo 


Or-rFOOOO-NOOODDOOOGGOOOD0DDDDDODODONDGONDDONON0G000 


COTODOODRFNDOOOODGGHOGCGOODODDODDDDODDGDOODOOD000000 


10 


184 


« 
_ . 


o By 7 
is : 
ms 
v Tr 
AEM re a vey, we, sd a 
ape ran ere ee ee ‘ 


— - - ; = w= NE See Oe ie — 
WaBERGOgeCC dc a20ec 09es bnaaGeD dD Rees 
bi ey al ae ¥ ‘¥ 
eer. Oo ae PoE 
. eve, ean) i hen ace cosenne - , 


7 

hooebeve oo 
Ls la as | 7.) . = i Oe an 
se00 SE S85600U0 165 COTE UES RGOOdHDOS: 


Laie i ad . é os (x 16 @ 5B wt } ol 
© ‘ . Rab bendaeeahep who Scsensensiur oo8 

aah Hy et, f et ha ; i. 

daee i . RT ROR TN aR 


i¢ & ne. 
paeeeuln DUA RLE Ts cs Gut osh:onuh cal adaiecevetl ct 


7 


=n : i 
sevecsonhekehedeieanceracseosanvonsin:snogonr04 ' ane f 7 ‘ 


i, n 


4 


sania atin readpnacnes surtanci¥obesnronsssaseo etiam 
a iy aihiaepre ar sanninas haiatianionies. eo 


epoes 666d dSnSUy ccedeneeouee OUSNSISSOOOOMO+F GOGH seo 38 
deasuduswinewchisue fatemdediceesccvticsaye lonhe ting 
Sheasesione> as riviectie eh OC seibnecatin eee tees ae 
Sneak lente peapmnmearandtes 97 
ais 


PONG CeSH eK COOL OOS OOUOBEDOOHUCOCO HLS oggeteeqeso49 “24 


avinadenveasseicnsssqadeengosouncersou pecans sevuge oar 


Hiawewbnabdydoawedaensigesonst sy yay udigcodsesaue serie 


( 
STENPEEMEACHENS AD OOSSEMNIDE Yo OOMOMENAD Bab EHe owe 

, i . . yo 
HRER OV SISSORC AGN OUOTTOEIATSH DOO OOOWS HOG a= ou <n Ow : = 


9800609 0080000 018009 d0E6W NHS G44 io ce0% 290 eR ved-ou- 


QITCese cys s Pee - enone 


BIRD 28 


TABLE 


KNMWDMNWOFDADOKANMINHOF AHO Nnoroanor os 
reer rer rer err KN ANANN OM oO 


is] 
2am 
mr 


EF SE SEE SOS ONG LG) OND) ONCE O10 ORO ICICI SOLOS Pie ie eo icie woo oo goes? 


eae 


=“NO Ft Wr ODOrAMTNMNOrROADOKTNA 
AANA Omnmanars779797I79TT 7NNWN 


N 
| 


- 


i) 


- 


BK 


r 


ie) 


1 


ISSO IO OTC 1S OL ONG O10 OTS iO NOOO OOO ONO OO OOS 2 2 Oe 
” 


| 
eee oa eee ee ee ee ee SN A INN aah di alin asec ats 
w 


! 
[SPOS ss ORIEN TE SAIC OO OOS NOG C8) COO G0 OOO 0 OOS COM Roo a= 


- 


| 
Ira eMcE AIO G -OOD' OIE GI COO OIG OSE S:GIG OG E G OOO C100 2 ee 
a 


PUP CO VOC Od VO OOOO OOO COCO COC OO DOOD ORO ODIO OC. C100 0.019 02) 
w = 


Sue ORO COR OMe OO) FCO Ge SOOO GPEC CO Oe Ce Oe Oe SO Se 
a ‘ad 
De Rome Ore Oma s O90 MOOS COCO 18K O 2: O0 O00 210 OO Oe 
NOOCUDWODDODODOOOODDODOODODDOOEONDDONODNDIDNDDOOOADINNVNONOOON0O 
OMOOMODTODODQDDOOCODODDODODNDOOOOODDADDDADODDDDONDODD00000000 
JOOCNOOOODDDAOOHDOOGCODODOOODGONODOODGONDAQDNONGAVQIABDAOAADN9NAGO 
OMAOMOOFODQODDOQCODDDOONODDODGIHAODDOCODNOGIAHOOHDDGIVOGONONN 
SOSH O ONE ACO orMOMe nS D OCC RDO OU ODA ene cCUCowonoSeKe. 
00000000 0000008 00000000000000000000000009000000000000 
ODOOOOOOMDDOONWODDODOONDODGOHDDDNONDONAIIAIDON GOO GING 900O 


= 000000 - CODDONMODDODDOOOONDOOODOOOOO OOOO OOOO COO OD OCOOCO 


GOKU NMODOSCOUMOOODOAADOOO- COODD DOOD ODODGOGODOOOOOQO000 


CUVDOU$ CODOHDDDODOOHOOOOMOQDODDDOOODDDOOOOOOOOOOO HO 
DODO OUMODCOODODODODODDNOODQODOOODOODDDONNGIDO OOOO OOSON0 


NOODODDDODONDDODODOOODDODOOMODHDODOOODDODGDOGCOOOODND OOOO 


FSS 


ant : 


ae . 
ct 
dade sna: seannne ; —— hd 
08 eeapoudee reer 


U 


ae 
perenne te 
peeoenaoree. atieh ‘eteetinae 
— ogades Soe veaGe racen: ¥ 


perikt 


! aaa 
“an gagi ae poly ss eae 


sudisameb ihe’ oie awed eae igosesecaner socenie 


i ial. as eka 299900 CO4oPesohoecen onteesogeey a 


oo 19 POREARPA SD oR Aon due So FEICOOAAIASIE Hoy “rr 


Co eo 5 Ib aadéoornaoaeaoodsey MiPsneneh sesnepseyeaay 


4 bi, 


ROSeGS EH URONEOUELNNORASOGNEL ®O990e 9900000000 38g 0 yo 


STEOOVSGT ES ISS H OOSSO ORD PEDZEeG@0000000 grasgoon er80 

THESROLPOCROAGTASOSYODDOEEELAOQO Yeo OEMs INOKZVOgON Ad 5 
. a 

aan $1560004 440960008 0e0a0R0000 840075 Dewees onan oans 

PP ROIS FH ENS OHO SS OReCSaeOneOs 00000 YEO Ned¥ On eee oA ( ey 

) HObu ily NaReSbabaseKedshdandoe C2 AURSo nee aa sy AG oRe : 

soo oe SootMMOOTROOOREIHEMRhOOOUOAWERN 244 18a dav ewer 


TIVO EPSON ROHN EEREEBRDH OOUAcEHaonoeded Aoone 


2 tbay 7250 CF RRARRERMAWABA 


BIRD 29 


TABLE 


-AMTNOFDHO 


TAMTIMNYUEFDADOKAMNTNYOFADHROKAMAMNWOFDHAOK-AMTHOrF DAHON 
TT TT TTF TK NANNNNANANNANNMMMNMMMMMMNTTTTITITTCTTIN NN 


a 


PMEMEHEN EVENS) BIOS 
(eo) wo 

i 

I 

[fEXONO eMeey eyieKe 
o v N 


3) 


onoooo 


ooocoo 
te] 


ocooo0o°o 


oo0o00 


TiS) 
150 


(SHENG SEY CUSIENS) C, 
vT ST 

o 

Se EON ONE) 

eoo00 


oo0o00 


& 
145 


900000 


ie) 
5 
fe} 
(9) 
15 


Oonoo0000000 


10 


on 00000000 
0900900000 
onoomnoo000 
e000" 00000 


rTUOOO00O0000 
Lad] 
Oo Ww 


anroOgogo0ugnd0o0 
7w 


“ a 


eu EMCM SD TONGN OMS, 
w 


raOMrANUrOaADO 
= 


OrO0D00ODOGOOCOOOOOOOCOOOCOCCOOOCOOOOCOOCCOCOCOCOCO0O0d0 


loom oReoRoweowokonevolovekolevowodokomokonokowononok oven el okekeovokowonononeneononenene) 


r~r-oeo000000000000000 000000000000 CCO0CCO00O0CCOC0ON0 


NOOOOCOOCCOOOCOCOMOOCOCCOOCOCOCOCOOOOCCOCOOOCoOOOoCC0O00C0 


VOR omen onomeowowowonoseokovowekoweouokeokovoovovololeeokeoloweoyoleovololowolokeovolone) 


eo00000Cc0o0C0CCC0C0CoCGC0CCGC0CCCCCCCCCOCCCCOO0C0C0C0OC0O000 


a eno MORON ekeMeoneleoneons Rolomenouowonomenosewonelonenononowowolelevovolekowoweol oxo) 


isuomonononononononohononeonenowenonenouekenonenovoueloneyololeclonovowovololeokowekeye) 


CODCDDDDOCODDOOODDOODOOCOOOCOGDOOOOODDOOCOOCOCCCO0O00 


(oomomononononononononolyNononenon enon onononononononononeononokonokonon on onono wok ene) 


oho mono mene nohenononononononenonononeononolononenelenonokowokewowowenonodolekeloveke) 


(oho onononononenonen omen ononononeononononeononol ononenenelokewenouoweoleokovoekokonesene) 


fohomonomononononeononononononononononononen on onononononomonononononononenononononone) 


Ce0CDCDOCDOOOOOOOOCCOOCOCOCOOOOOOCONCOOCOOOCOOOOoCOC0O0S8o 


COCCCOCOOOOCOOOOCCOOOOOOOCOOOCOCOCOCOCOOCoOOoOoO0O000 


CODDDDDDDDODOOVDOCOCOOCOGOCODODOGCOOCDOOOOOCOOO00000 


(ohomonomonowonononononononeon enon onokonononeonononen ono ononomenonononononenonogok one) 


COGCOCOOGDDVDODODOGDODDDOOOGODDDODCAODOGOCOOCOCOCOO0OO0000 


COUDDDGDODDDDOGOGCOODDODOOCOODDDVCOOOONOOCCOCOCOOOGCO000 


CODDDODDOCOOCODOODODOOODDDODDDODDDOOOCOOOOOOO00050 


NnnrTMNor Ono 
weer rw HH 


- 


186 


RARE ASSARBARE AO | 
Ebeesinarteavriad 4 corre jeanne rr 


Soi ae 


r Me enseeneecseeentege ntti 


eavoamundaacseao22veveooo0cacaon tepocesnahescane| 


a SFRNA GRastied icici soueae csc igcdnonst Pe) ceneongegge 


aa 


, 
69%, IP comin ener eco enaaaiane ee ceeeeaiaaags 7 


sobdeonda sossuaasensuncsssvesserenecanaenceeenegagta, 
SPagawe ane ew eAeeucnneve GOQd On edo sob HaHDO» consegsges, 
Peep ry, ta ce noe ete eae 


om) 
’ ’ 
VOUTLOGOHGOPt Uw ocHaDoOewer d odesece stead ated ot a 
re | { ¥ 
t = 
eT ee ee apy see a tees eee a - 


Sip bonsai dRmsvcunbasebeagedcs buyarcocesuduodedes ogg a's a. 


| ey ' = 
SU SSDCOGE GRD So UY 9400 deo paapoesenes cnoosmeovaces tame: 


uy — 


OOM oh cg”, 7 


oevecre i mea Sea iain ne “la uate os! “ad 


Se ee ee aes are ee ssnsegnenabocencennegeagy . 


POPP OPPS SEO SSIATSMH <O FNS Ge Seas GTO eee toeec Sn Peal 


i6adonasdvovashedoogenem ba 


=? 


S8GNO S990") QOL Goode 7 SE WOdeunkeo By VSOOO*LBSvnoScooce 7 


- 
y i cn) A 
; i 7 


HOV CIEE HOGS NNO HED ORSS EHO e> \coge 299000 COtMUO EK AbHES 
NES (OR aN 
' ~~ 7a 6 Zs ae i 


#o6o0dbaobatunidsoobiedaent oes 


FF PE Tem 


ties? S2aNRn ERAGE ee rereees 
fs 


BIRD 30 


TABLE 


KT NOMvNorano 


“AMO TMNHOFODAMDAOKAOMWTMNHOFTARMO~r A TFTWOWOrFADOrKrAMWTNHORADHOKNA 
TTT TKK KF HK ANNANANNANANANMMAMMMMMMNNTTTTISTTITTIMNNM 


a asa acssssin nan tsSnn SSS SONOS SSS SS 


[EROS CEN) WOMENS) CKO EM OHM EKO) (EWEW(SHONS) CS) (EH CN CHES NEMONE} CN CROCE Me eNO OMe Ne ONES 


nN 
| 


(oe 
n 


- 


oe 
o 


- 


fe 
i 


a 


- 


eae 
i - 


1 


8 


ie ° 


355 1005 


e)e) 


mo 


rNnmMnwnNoroan 


270 


480 


lomo) 


wo 


530 


oon oononononononenononoholonenononekonononokoneonononononononononononeonenenononononononozeueke) 


155 


PIERS) 


uw 
Qo) 


(oon ooM enone mokono nononononolonononononeonononononononononon enone enonowokonoolokonevokokoue) 


2) (ooo No noone lononololononenononolonokokok onononeneon onononon oon on ekononenononononoyoioweze 


iS) oMonoKomonoMonolonololononolonononeneloneonololonolonononononononeonononcnonononouowoeekekeke) 


rs oRoMonom ono KoMolololokololonololeonololononononononononononononononeononononononono hose gone) 


[oMeMoKoNoKololololoKoloNoKeoholon ol olomokonokonokolokokon ol onononononon non okonokowonsvoowoe) 


ooo 


ooo 


ooo 


Oi@i= 


oooo0o0on 


oo0o000 


oOoo000 


9000000 


oo00oco0 


COmO00000DCO0O0O0O0090 0° oRomoMoneononononononononononononononononononeke) 
CONDODOODODDDOCODDDOODDDODDOODDDDCDOODODOOOO000000 
COOCODDDODDDDCODODDODOD OOOO ODOOOOOOCOCOONO00000 
fofoloholololololnoKoholololoKo lol ololonononenononoNolon onononononononononokouonouowovoue) 
CODDDDDDODDDDDODODOCODODDCODDDODDOODDODNDDOONDO000O0 
OCONODODDCOODCDODDODODODDDDDODDDDODGCODODODDODDDGOOOOGDO0000 
eonoooo00000000000 ° fomoKoNonononononononononononenononononokowononesowone) 
COCODODODODODOOODOMOODDDODODDDDDDDDDDCODDODODOOO00000 
EWolloletolonoloholo leno oloKolo mol olonononeononoKononon onomononononon owen ohonononomokoue) 
COOKDKDVDDOODCOOCOODDOODCODDDODDOOODDDODOGOOD00000 ooo 
COCOKDOODODODODOOOVODODODDODADDODDDONDODOOOOONO oo°o 


Moloholehokololeleololkolelonolononononenonononononononononon el ononokouosouoize) oooo0o°o 


Poole ol olokonoloKonolelelonoKonononononononononononononononononokonouonokovoue) eo000000000 


1e6s/ 


Salih. eat 
nme s Bie ‘ on sessenoceed ° hy 
fal a an os 


. bet oercneeaseseuancanesearegog 
Seana | 


= "7 5 


ih seatertenssbecuiuien gies 
strits nognaenmnnes tite mane Sseouessoegd osee amine ¢ 6 ocne 


oh¢badosiuansishersnes oo eaees 09 2968059db0. beeoe 


_ 


rte oe we yadrree SHOOEPORDCI9 Gem moods ak 


SS POE’ d#aH 209 0MbobCo0%« er ne ee See 
Mg A07 | 
i A 


seceie nai iataarhiedacaseonng secannge>eece sencooustes 
DOUGH OAVODoOKC® eosopsedeobnscous doghoege mower 
seeusnosingdonanscer¥nstanescomssnentndesaveccapeong 

SAH ACIONGEES IOS NS OM PORGHOONOOAUMNGADESEDOES Soo0EE 


if 
g 


Se eee ee een easoneeenns OC CORP OFS OE SOws = -Venase i 


P89 $O99GERbOnK SoD SDObHEdu ss SG be 506060 d0ene00086 h lL. 


® 


RR aver 


SoREPRE GE HnsddEN smh ic AMBDUTU EEE EeimPoseResoudyan<ey ! v7 
> 


PPSAS OMA Ee ORRORDA 1HAGhden HeEERuAttAnaEnon es Senda 


mm | 
Sdoeh dv Oradnore sor 7 Ae OMe Hm hand Dido S4UGEas coesson 


Seeeesy CHM aObOnGu oc ISOS  ookoooddHe eH2VDGO9eoH aie 
= 


BIRD 31 


TABLE 


K“AMTNOFDHDOKANMOTHOrTAAOTAMSA 
a rer r eer ere an 


ANMTNMOFDADOKTAMTNOLFBAOTN 
N OMNONANNT is J wv wTwWWwWW 


ooo 
NNMOMIOM of wv 

i [oKe) o loMolehoneMonononononononononououe) foMoMonononononononene nono) foo oe No Komen onononon enon one) ooo 
° - 

! 

Ke lowe) ce ° 2 foolononononokeneonononenen enone) ecoo00000OC00000 foMolononononon enon enon enone) oo 


- 


| 
iE oo a Oonoono00000000000 eoo0c0oc000000 ooo00000000000 ooo0000 
a 


aa 


= 


| 
Ke? ocoooma00c0ONngoN0Oo eo0000000000N0 (oom oon oko nen onenone) fofo Mo Rol on okon on nomen) 


50 


rt 
| 
je eooonoo00000n00°0 o000~-00000000 folokononononenoneneononone) eo000000000 


jooo0° 
ite] 
ai 
joowoo 
v 


fololenonomenkononononeonononone) fohoonokononon omens oem ene) foloMonononokone nen enen one) oooo 


co0OoMmON00CNO00NO eco0000000000N0 eoooocooOo000 ooo00°0 


1465 


= 


\o coo0oncnn00omon0n0”g0 eoo0000000000 foMomonenokononomonononoue) eoo00000000 


13 
13 
1235 


folloKonononomonenonon enone ne) oCO00CDODNDO0RCNONN0O0 oo0000C0OODO0000 ooo00°0 
\° e) o000000NnrTO000 Ccoo0Oo00000090 eo0o000000000 eo0000000 oo00°0 


ocoo9000OMNa0000 foo Mo no Komen onenononene) oeo00000000000 eooag0000c000 oo 


15 


ooo00°0 e ooo00000000000 eooo0000000000 eo0000000000 eo00000000 
oo0001t000000 eo0000000000 foonohokenomonon enone one) fofohononononononon on onone) loeone) 
oorooronoo0o0o oo0000000000 oooOoCO0000000 ecooo000000000 oo 
I oo000000 T0000 e0000000000 eoo0000000000 eo000000000 oo0°0 


omoo0000g000Nn0 eoo0000000000 COo00000000000 oecoo000000000 oo000 


omz2000070%0 ocoo000000000 ocoooCOo0CC0000 eo000000000 ooo0o°0 
wonQaoo00nnn00dnd Co00000000000 eo0000000000 Cco000000000 oo0o0°0 
-o000000W00000 ooo000000000 eoo0oooo0000 eCo0000000000 eo0000 


noo000000000 oDo00000000000 ocoo00000000 oo0000000000 eoo°o 


ATMO OHOKANNVHorAHOT AA sh A aN IG? wn 
eee, ee wee ION ENENIEN IF ANNANMMM MOM 


188 


ea eile ialssdicao estima: pe int 
eo" adveabuwdaeigdenseues: Sdonseseadonssend me 
34 suseusbiequadveruscateensudapavesannbonaoesog 7 ig 


bivkgie we pabedebonddees aamEmcs MbbEODO GE Yaowsoo goog 
Borgaget Ssicsaienn sian ammonite «| 


cdeeéenteaben baad SoeRaTEnoe00A Sonn oeKenoOGeeE i aeatere: | 
Tere rTerererer tty ty Terre AdoaHCdAIBmo~24-98R6 


a 
} 


hk 
2o0edccapnsooncoceh Be aOoS ORGS debe bonNbe sderoce ose wy 


arovetetodoosoondmbega toned 969t0 84000004 Con oodac se 


anvegsa ons oo, Ase ehiendee boceuliseaud Forever venc coe wae . 


oe | 
IP 2CGOs COME OR Ohad 6 ongup saben Obed biasenkteeenee eines 


VeHKonN Ss GHWT ES GH e POMBO SERVOCAEEURANUOSRONGeD 
ae GME i 5 HR tO a see 


tadpeauaepeee rere Ferre. CMT RT pe 


BIRD 32 


TABLE 


TAMYTNOFDHADOKAMYNORDBDOKNMNTNOFDADOTNMNTNOFADOrAMTNHOFAHDOKN 
FT TREK KF ETH ANNANANANNANANOMMOMOMMMMNMETT 4T9SITITTIT TIMMY 


[EO O)S CIOIOIOOONOIC)O) OO O10) OOO ICT OO) OO OOO OLOGICAL OS OO GIO OLO1O1S 

9 o 

| 

ENRON OTC TONG ONO) OFS OKOTO TONSA OT O) OFC OUOI GOO CCA CTE AOS OO NOLO 
Te) 


~ 


| 

[PORES WANE OH CYS) OMSIEMON TE) oNC)ONMONS)OHEMS)E)EMEN OMEN ENN ENE (EHO) CH EHMEN CACM ENE CVE) CHEMENS) 
o bf 

| 

[2 COW) eate eMeylei@ toy(e)(or(elle)Xa)(eNeeNs Keyes (one) (EN eee (ONE) (2) NS) oN EN EMENSIENENENENS) ONSEN 
nt 
is 

[IS tS) CMO feNEN (No) (ooh ENON) (S18) Moe Hee HENey (ei fe/ EN CNN MMENEN CEN ENE) CMEC 
© 

‘ 

Ifo) Cleve) ©) eye NOH) Ch) (2) (e1) C)eMeNoVeNENe) OMEN ONE) NEVES) CEM EN) NE MENE)2) NE MENE)ONEMOMEN EEN) 
w fo] 

| 

Peon ieee ee ees ee nec ee ee eee tas 
v is] + 
~ 

| 

ere een ere eon ae et eee ee ee eee ee ee AcE Dect cad 
om 


i 


foMeKoMoNeloNehololoholoNononononolononononononeonononon Nokon eononohokonokohokowokokokookoyoke) 
CODDDDDDDDDDAOODOOO OOO DODO OOND OOO OOCOO OOOO OO000000 


[DSCC RNG CreS OO SIE SISSON SOE ee ee eee ee Ot eee Oe eee 
o 7 N 


1 


0.04 00000000000000000000000000000000000000000000000 
[ONO ONE PIMIDIO IST CICICIClS Cee eo oO eee ee eee ee eS ea 
COKCOCOCODDOOOOODODODOODOOOODODDODOOODOCNOCDONDODOOOO0C000 
CODDDDDDDDODODOODDODDDODDDODOODDDOOCOOODONDODOOOOOO00000 


COCOCDODDOFODODOODDODDOOODODODOOODDDOQODOODDDDODOOCOOCGO0090 


CVDODDDOMNODODCIADNDDDODDODDODDDDODODODDDDDDODODDODOOOOOO 00090 
wo 


ge NN a NON Lt NLS el 
y) 
n = 


| 


eencre lata tcVo/ ore Gta 'e Big Cre OIOLOy OI Sia Iara) Ce IE iene ake nae atte ea 
is] 


rere ee Cee ONONa Oe as OPAC a GIy IS Se OLO) ORS a are re eee 


ee er aE 
nom w moa KANMTNOFAHDOKAMTNORFAHROTAMTNHYFAHROK A 
Be ot Ee NOT OO DDO TAI AAANAANMOMOOMAMAOMOTTITTTTITTITONM 


~ 


239 


sigbapldhinbsiesdécvebarecoseusseb nibs | 
BOPKOCImEE LORS AYSO NE DESI>COSYR90OSDOOBwRONeED; ener) 
90nd eh sbaebvebeeed ane dodeseccséanaminenaaoe se 
SAMOA ISRO SOREH HONS OOCRS SHH SOOLDOGORSOOeECS | 
SeeaErda¥agecooDeus duoae cD OT DeBEReRQEOnISO0900E He 
SSDS ERSE REPL OR ST EUROS SIONS GOD ODA DLOSEeEs COR 
sosanoanessanrcesnroccousempeonsasencoscusesonoNge ' 


tea ee ee Tee ee , 
Pe 


PABONAROORVOAEOOUIOSGSSOD OOH OOONSHDROLOSTOUS NDE 


OFMORASPOSDODECOT CHOC UDELOO VOLVED CDONEDEOCULO ROS 
COV SILHVOSS SHES OSCODUAIES Vcr BOC OddC500CG00 OOOO CEES 
HOCHPO OPER GOSH OGeC Coo 900000 COOGeONOCHE eo HOSS OOCKS "7 ‘? 
SHEOEHOCOSHPSCALOOOOCOLONEE GOOLE OOK COOK OSCOeOoOCAGHUS 


SAMSRFE CATR MSOOS SO OLOMEC HOM OURSATO ROD ECROOCREDS Sob Re ; y 
ay 
| ai 


Vite fe eee ee : 


FSS OP SIG OMOKOMASODRHEDEGDESCO © OOC OH eELOUsECES 4050008 ' 


TATOO TRER OOF ESS ASESSENELY | CCHS ES SORE heoE ADU AOO SSA 
f- > 0:0 
CUMUSSIEPESSSCARSATAANAHRAANT SY CALS ese le geee wmemne : 


BIRD 33 


TABLE 


is 


TNOTN WP OHMDOrANMTNHOr ODO 
ree were 


347 ai2's 


453 


24 
2h 


[etanes 


1305 


oo 


48 
6 


aOoo0o 
7 


ranmnrnNorano 


-AMTNWOFDAHNOKAMTNYFEDHOKAMVYHNUOrFOAHO~N 
HFNNANNNNANANAMAMAMMMMMMNMHOT3TTTTTTTTNNWM 


~ 


tn 


oo0°o 


oo0°o0 


oo0o 


mnoO0°0 


ooo 


16 


oo00 


ooo 


loowe) 


265 


loonie) 


400 


loeke) 


465 


o0o00 


qg000 
i) 


oo00 


oo0°o 


oo0°o 


Ooo000 


o000 


oo00 


ooo0o 


ooo0o0o 


COOCKCCODCCDODDDDDOODCOOCOCOCOCOOOOOOOOOOOCCAGCOCNO0000 
lomomekoneohenononokokekeoneononon: Momonononononononononon nomenon onsen onononencneyouowoze) 
Or DCODODGODODDODOrF ODODDDOOODDDODGADDDDODDODNON000O0 
SPOS ESS Osan SP Se Gee Se Gee eGeueeaels. ssa ae ace 
COOCDODDDCOOOK-OCOOROODOQDOODDDOOODOODOCOGDOOOOGO0000 
GIO CODCOD OG WIOIGIOIGIOIG1O/OIDi91O)O' O:O10/0'O DOD'S OOOO OO)O1O10 
SOOOSTCODDDOONGOCADDODODDDDDDDDODODDDDDGOGNO90000 
GOHSOCCOC OOS OC oO COO AOD ODE RODCOOCUC COR oOo °e er? 
SOSOCOOCOO COC OOOO DOC OOO OCU OO OU CO OC OO CQO OCS. 


COSCO CS SOCOO OS OOO CO CORO OC OOC OO OC CRO RO CCRC e >? 
nN 


ONDDDODDODCOCDDDODDODDODODODDOCOOOODOOOOCOO00000 


COIG.01G OD O1D1S1O GOOG 01'S O00 OOOO OOO OOO Oe eee 
wn 


CODDDDDOODODDDDODODCOGCOOCOOODDNOOHOODDODONONO000O 


w 


DIP OOOO WE CO Oe COO OO OO OOO Oe eee Cee sas om 
to) 

OSCOCOOS OC CoO DOO EDO OD OOO OOD opIGCUHCCoODooCe 2? 

ONODCOCONOODODDOODDDDOOOCODODDDODODOHODDDDIOGDGOOOOO 

QU OODOM OC OROE OOD OS TOT BODO OOO Oe eee ee eae 

SECOGOMOOSCC SSO COSCO SCR O OD COC COC UOC ORE Sete 


SMES OSM RDCODe COD ODO CORO OC OO ROO TEC Oe ees ee: 


CODOOOTOODOODDOODDONOMOVDIDIDDDDODDOMOOKTODDOGOO09000 
~ 


190 


o chilled’ 


‘aoe 


we 3D s 


6 ohh wit Jie sire ee ac a 
aoc Teen sway om Poevessobing bean dee dahgwamidies one 


odu dam cddwie oti We cen advo USa9e—"bugesags csepeg 


cobadvopeekeuiaddo chain ealiymcedilwebibgeioaiin kg : 


: 


ofo006 Cd9n9 ax) > sobbed abeued ao RISPRME POMS SEER RPO e 8" a 


| a ‘ 


he ainda ehoechyasonen aici nih aia aiid dba 


2 sila Sovious CAN V ORES SUH Woo OOo 4 Re semgncorge 
A a . j 7 
asébqbdves toon nsoR PERF PEH PIA Ys Cee IME PS ages 
: ie 7 7 . a h = > i] 
SOadHosHoul Who decor ponsebogeacebo awomnannye ces éney ye 
Paecotaa err Poe < gifioeipn saree annany Teewraen 
nero Set saHndmaor a cae tart i oar aeerenae 


suiehitio sink ompuestic agen an ~ ae Se Le 
cunevosivomeyeccinundnne iby dthaavidhaiiad dblppeee9 oe gr | 

iy 
associ cohethhaweus Levee erect te 


Be 


ae yevaraten * eee ff 


hj La =f 


Walbi oe Soe 2 mee 
SoaMsche ngs VAR TRAMRE 


BIRD 34 


TABLE 


TF AMTNOrFDHOKANAMTNOr- DAO 
rerrewr wr ree HG 


Joo CODOOODODODDDDDOHO0NOO~GOKGOCDDCOBOOODCOCOODOODCOOO0N00N 
Si 

| 

|QEPNODOODOODOOCOOCOGDOCDVODOO DODO NCNODODGOOoCOC COCO ONDOCOCOOOOO 
a 

| 

JOSCOr Or OO0090GK~ODODGDOrADDOODIOOCODOCOOGOOOCODONDDOSCOOGCOOOOD0N 
] 

| 

JOP SOTOBODODONDOOOOMOOCONONODOGODODOODADDADOCGOOOOOOONN00O 
fod 

| 
|POOVODOGOOODODODONDAOTONODOOCOODODDDDDOGODOOOGOODOOO00N 
wo - 


| 

[9092 01-070000000000000701000000~ 0 0000000000000000000 
n ” 

[900007 0700000000000-900N00000NN900000000000-00000000 
9 
cf 

[2 0N0OB@OOOOO0O+OCOONDOOOOMGOHOONDONGOOOO000G00900000000 
Lie) 


= 
| 
JOP ROOM OKQOGOOOOCOGOOGOOOK OGOGKOCDOMDOOGOCOOOSCOROCOSOCSS 
NN 


- 


| 
OZVOCOOKCOOKO~OCODGODOHOOOOOOOOOK OOOOH OOOOO LOS OOOOOO 


it 


| 
OFEoNoOTOKONOoOroooOGCODO OOOO Oromo ooD OOOO OCC OOMESeOCOCS 


i>) 
= 
| 
enoowovoenGgoonmocgogocoogoceoooracooge goo oooOoMmagooooooe 


i) 
Or OCOKOHwVOKGOHMODBOGDOOOBDONGODONMO COAG NOOB OOOGOOOSCOOGOS 


OVQDOOHOOHOOCOOAGOOBDOODODCODOONODWONQIOGIOBOIOGCAGIOGOOOO 


TOODGOONOOOCOOMAODOAOOVHOGOOD OAK GOGHGOGOOGOOONGOOS OOOO 


TOOUDOONNKDOOOTOOHOOVOOCOHSOOO AO OHO ION CGAGBGO GOONS HOOCON 
“TOVDUDONGODOOOMOOOGOODOGDO DO DOO OGOODODGOOOGOGGOOGO00OO 


NOQOCONGGOBOOROODODOGOADDOOOOOGODOOGOAODGOOODSOG 00000 


UP CO a Gina O0' CG tNiS ClSI0 O16 CICS BNC GRE CeO COR Oe Ci c0 e SISOS Cl~ 


TODOOONNMNODODOODOOCHOGVCODAOOOCHONAOVDDOCVDGOCOOK GQOOCOOGOGCOCOGO00 


MOL 


ey a ee 
AR adiisbis esos’ 
oon sassvedasasedouve OHO0O Be mre rene 

not esiceapetbaniieeds ebeu Aeveltebte oo3 
Davsddedws soganeste~e-sdodadex snneseeaseusans « eal? 
copoadcentedwenaeoe icawubsoeg shie-eeodseewpee “—— . 


ie 


vosvseasgosoeg Canvensdntucssneueetwde ovteebevoyes 
as soe9toRE esoee on a6 neeroqese seine esp 
ecsceovers iasaseans 186 FUSION IHTLSHSS=e4FOn4ooGes 
ooordedenGeoawonoRe aogiie-senaiaes OCG GO -bWo~orec poy 


SSOKESASOAGIT VOC HEOOSE-OO DOdAboOUD SSD RE atPON Bones 


a 


eocaaeons cavabe e4 Aeowopages INAHS ASS TIN gOOR+secasee~ | 
renassoensssessusuaseatbanenaassnsnoctyeandvasarauan, | : 
*aaavadbieshoneanentinasaditnyaMinysrdegeiawenmarbei 

aobere as 9es slts'da seamed nina ne seme, a? 
re ee ee? See ae oe eee 
emapawlenbitph 4 Hod 4 (contd canes i> Seaaaaeat Ssh pa . j | ; mm 


oy 


esace e6dc0-nacoy cs baplideilel aca eenaiedpenis eivian 


BIRD 35 


TABLE 


—-AOMOTN WF OAHO 
= 


eee 
COOHODDOOODDODDDQDOCDDODCGDODODDDDDDDDDODAO0D0DODD0DO0O000 


20 


ooo 


ig 


omo 


0290 0 


14 


munooo 
ono00o0 
O0000 


D 


OoOnooo 
wo 


oo000 
wo 


,ONO090 


ooo 


OoOno000 
ve 


CrOiO!o) 


[e) 


° 


oO 


oO 


tity 
24 


35 


© 


NOvyvNoranora v0 FANDOKTAMNTANOFDAHDOKNMNTNHNHWOFAHOKN 
TTT TT KKK NANANANNANANAAMNAMOMMNMMMNMNIT9T7T7I9gTITTITITNMY 


— 


GBOODOOGOGOGCOCOOGOOGOOOCCKOOCKCOOOOCOCOCOOCOOCOCOOCCOO 
SCODNDDOOOOOOCODOGDOOOOOCOOCOCOOOOCOCOOOCOOOO- 0000000 
loeowoewovevokoweololovek eu ovevoleloy ovelovokokewovovouovovokeovoneloluoneolonoenerenone) 
Ono000007oDOOCOCOOCOC COCO C0C0CC0COCCCCCCOCOCOCCOCCCOCCO0ON0 


ecooooro00oq000c00coeoe000000000 0000000000 0000000 


10 
13 


ee Me Reheoreoeoloen omoneneneenononenokenoueleokekouolelekovowolovovevovovovelelolovore) 
Niele) (2) (21 () 18) (2(S) 0} ON)IG) (2) 1) (O)TON ENE) (CMEN(S) ENO) EMEC) G0) (9) (CME ENS ENE) Cs (2h) 


loRenonononononononenonenenen enon oneononononononeonononononenonelesewoowonokoveloxe) 


65 
25 


NOCOCODOCCOCOODDCCOOOCONOOOONCDOOOCOOCOOCOOCOOOCC0O00 


af 


Cr OGOCD0DCDDODDDGCGCODGCOODDDDDOCOCOCOCOOOCOOOCOO0O0O0O00090 
foo enononeonononeonononeononeonenononenon on onoweonewouconouololokevevoleowolovoevoyokevelowe) 
is (eiteyetlelae leyfeyfe) Ne) (e)(2>te rte) (e)(o}(oj.eHe) (0) (eshenle) (oe) (ene) (@)@)oNie Sho) (C) ENON OS 


CODOWODDDOGCOOOCOCNAODOOOCOCOOCNOOCOOOCOOCODOOCOCC00So 


25 


14 


losTSNorleyinieittes eyies{eyoNXe) ener (2) (ey (oyCoMente Wee NCNM EV CACHEN ENC) (S) CHS) (NENCIENENE) SS 
NOCOONDOODODOODOGOODODOCOCOOOOCDOOOCOCONDDOOOO0C0000 
se] 


NOCOONDODOCODOOOO0DOOGCOCOCCOOOOCOCONDOOCOOCOOCOCO0O008 


1 


cCOODOMmON0gDONDGCOOoOCOOCOOCNONONOOCOCOOCOCOCONOOCOOOO0O000000 


MODDDOCDONDODDOMODOOCODOOOCAOODOONOOCONOOCACOOCGCOCOOGCO OOOO 000000 


NOVDODDDOOOVOOOCOOODDOODODGCOOCDCOOOCOODOOOOCOGDOCOODOOOOO000000 


12 


-sesanpegnmaanonerssbsoneaposoossrbastinpens 

MC SSMASE SE NEME NAT © MeO Pous oN oe Hy ebagaRE Sh op 
So th ca mil be be Pon gaees 
eonarngeedgnedearsocsversssents SHBOSODOOe TS a: 
TREES ERNST ere oe? SPSaR er ease tee rises Copee rare 
OOF he HAMS R SIE eae geeSE sas eeeer ecodaREe~eldens ae he 
_ SPSBsoeasgePovIcenegsehaY hou ONlyergadbeoud”d ooge 
Pou egonbosiseaecorwoneantoonangyoooess hows yuas “" 


ike 
ar) 


sea regReKeeeees set reepene) cee hher er aden winge a7 iF : 


esoeaconsagsegevascussbEagengd Maeno Vet TNS 84: eee a iy 


FOVOUOISHREOVEURKoo Daven aeeE HAS 90SEC pease geno rt, 


* éue0s ou | RAeH OO DH HEE HE0 C401 44909 1209 2Orne2 dom 
PeODHHOEGUMO FON AvEgdEOGDOdNCUONbOEHAGEH ED o* one 
Beevooagwowave mapas sand AO OB 49S OCOEn a Coden cae i 
=) 
(POW IPGObGAE sO UDOaDdES Soho enondatandoedube 


BIRD 36 


TABLE 


js) 


18 


“lit 


16 


15 


wi 


rm 


“NOTH OF ODO 
= 


LN 


— 


AMWTN wor OHO 
- -e + 


t “ANAM TFNORDHDOKAMTMNOFDHOKNMDTHNHN WF ADO AN 
vr Sota AANNNNNAANNAMMMMMNMMMNMVYETTI9ITITT TIT NNY 


SOOMDDDODCODOODDODOCODOCODODD0OODODDO0OD0ODCOODDD00000000000 


loKewe) 


2590) 1435 730 1H 


ce) 
45 
ie) 


Oouo 


11 


16 
4 
(e 


“NOTM Or ODO 
pe 


je) 
o 


(o) 


ie) 


S25 


fe) 
400 
0 


1105 510 285 
260 


385 


9OO 


Non 


Qaoo 


ooo 


ooo0o°o 


14 


™ 


(e) 


o 


Sak) 


loMeieweokovolowomenokeononeololononenoneonkon on enonenoneononenkonolekononokonololonene) 
loon eweKokolevolovekekeononononononeononon enon ono ener onononenonononononeononeononone) 
TOOOVOOCODDVDOODOCODOOCOOOOOCOOCOOCOOOCCOCOCOOC0CCO 
loMowekeekevolowekeorowenononeneneoneonoweonenenononononononeonolenonononenes one nonene) 
QOH COTO OO OOS O1OOIO C9: OVS G1 OTOL OFS IO: O1OIOIOIO CLO} O10 OO OOS 
STEMS) SNE) EP ENCHS NS) 18} (CHC) (0) (EV O)VSNO)O)CNMEME) ONS) CUSNENC) CNS ONE) OVC NEN 2) (ENS) ENC) 
>» NEMOKEON) CH SMOMGNME)S} EG} (8) CMO) OMOMENEME) SEVENENE) 19 NE) EO OMENE SNE EKONE) ENCMENS) 
SOTO COROT OTTO OTOL OOO LOMO OIIO DORON ON OTC OTC OS OCR OAC 
EVES) SHEN ONEN ENE) ©) ss (OV 2 ONENC)ISF1ON ENE) Hey leNeeMeMSHeNe VEN eEK CNN CNENENS 
MOOCKCOONDOOOCOCCOCDDDDDDDDDGCOGCNVOGCOCOOOGOOGOGOC0O00 
On onoleno enon okonononononononononeneononenonenononeoneoneneneoneononononekonololeke) 
(vEonenokeol oheononononkeonenonononononononononononononekeonouonouononononouonononekoke) 
TNMODDDDOOCODVDDDDODDODDDDDDDOCGDDDDDODDGBG9OGO900 
NODODCOVDDGCODDDDDDGOOODGDOOGDDODGBBADADD9DD999000 


MWMOODDDOOOCOCODOONDODDODGCOCODDODGDOOCOMODOOCCOCCO 


8 
42 


COMOTODDCODOVDODO-OCODOOODDDODODDDDDDOOCOOOCOCO0N0 
an 


DOOMHrTDMODODOVDODOOODCODDODDOGOOGDOGCODODODOOWDDDGDOCON0NO 
” 


ie) 


CODOONMOTZBODOOCOODDODDOODOOOCKOOGDDVDDOOGODGDODOODDOOO00O000 
oe 7 


COOCDODOCDDONDDOODDODOODOQDGCODODDDD00000000000000000000 


- 
- 


NMTNWKDHDOKAMANYOEFDHDOKTAMNANWrFAMOKANMTNWrFAHRO- YD 
Re Set al we ee Fw EN EN EN CY ANNANMMMMMNMNMAMNMMNWTTTITTITITTTNOMW 


18, 


Pane sees Ce : 
owpevopisinhia Qeneandsunse 


> 2 ; 
AOS COMAMOME YS 1429 -nGOononsdedeMoginTEeT 
coe | . i 
aay omy eutions oaiemhmeriana: 90 AY bw 
CHORE TORSTE > OChby nee OWS ee wba ge Sas 
me i 


eeHneee eS-Kbewagoy «bene sosmyimoreahiamiphmen’ 


tC crag ga Ae IMStue Vong How Hee eeRia ade 

26 -p othe we yoee nas CSB EVA B98 wee 26eOS4* ooo e399 
J 02 Oe Roe poe deen sdoeon SA ape Kart tee: |) 
S049 OROGns = ' oer aahen \ ong 3 60 so05 eeoes lat as ae 


CFE OOOO OI SHR O00 DOdegcmm TUM OCe Onde em RN~eD 46 7 


Ctdnr Pee Sedeciooodpjoudoohewane wm eames i 


OO S00 PHaaeKK sonsdadcabe opononeove Sasamne 2. 7 
NOPAOBVEOVAPPOL Se Ol 4 Lode HMM o0.6 ii minnie ies | ef a ; 
S0et ogee yendood a4 64H eS uh eoce ok rere oe ie 
SSSR OP CAY ON Ci OSE ON Se ee Se OR) nannsiornnerEy, Mp, 


PHEUOO PCE dGeL Pi » Ve eo6 go= or a Saat SORA RIOR ero Shee F 


AP PUNT N POL O08 FOOD GEA Reh) as eee OEIegEee gor nee ae a 
; rf y f + 
ao 


CPT © #OeER Go Ge G0 Gun 6 Ved ge ae ao that a bid ch aia 9900 


VOR IO ASHRORIBEH” — h60 Hi ORE Gal iii Qo 2308e8nvdo00 oo 600 


ASUTR OS DEST hAAS HORMONE Aa AD MecEse oes 


Ww 
| 


BIRD 37 


TABLE 


TK“ NOMTMNHUPF DHDOKYTANMTNUrAHDOrA 
wrrer ewer errr rT NN 


ow FONMDOK-AMYNHNRFDHOKTANAMTNHYFAHOKNA 
NANNNANANMOMMMMMOMOMMNMTTTVITTITFTIT TNH 


ne a LRA 


[SOOM COO 6 OOO OO'OO CODCOD UCOCOD COMP COD OU CIOomooo® 


N 
1 


a 


@o 


- 


~ 


wo 


- 


w 


= 


Tv 
- 


13 


\2 ie) 


| 
12 o 


| 
\onm 


| 
> oO 


| 
te 


| 
Loe) 


\e io] 


KT NOPNUOrPAAOrantwo Om w 
rer Tr ad 


COVPO0000000CGC0C0O00 


oo 


240 65 15 
ie) 


125 


oo 


oo 


oo 


ao 


8&0 


55 


605 675 260 


440 


Q 


oo 


pier 


om 


om 


om 


eoo0r0o000000 


oo00mo0g000000 


eoo0owo0000g00 


ooo7000G000 


eoo00mMmoa000000 


oo00omoco0o000 


oo00oma00g00g00g0 


eoo0omo0c00o000[0 


eoo0000c000000 


eon0000000000 


oo0ococo0a00000 


eo0o0o0o000009o 


ANUaWODD9000 


NNODOOMNDIONOO 


eQqa0000mno0n00 


NooooOonooono 


HQaoo00oroog0n0 


eoo000ra00g°0 


OOBOVDDGDODDDDODDDODNADDDGDGGDOOOG000090 
OCODDDDDDDDDDODDDODODADDDDGOGOOD0D90000 
COKDKDTHSCOOODQDODDDODDDODODGCODODCCOO00000 
fooleNolonokoMolololonomon onenonono nol onononon on ono ononomonononeke) 
CODODQDDDDDDODODDDDODODOGCOGOO00000000 
foMoloMoloMenonoNonoleoneon oKeonolonokonononononone non ononononokowonoke) 
fooleohelolenelonoNololonokolonel ol ononokonononononenonenonononesoke) 
CODCOCDDDDDODDDDDDDDDDCONOVOODCOO90000 
ee OPO CME eMC K) 
CODDDDODODDODODODODODDDDODDDDOODAOODO0000 
COOCOOODCAODGOODODDODDDDODNDOODOOCNO0N00NO 
COCODODDDDODDODODDODDDODOCDOODNODOOOCNO0N00 
CODODODDODDODDDDDOIDOOOOOCOOCOO OOOO 00000 
CODOKDDODKDOQDOODDDODDOODDDIONDONVIDODIDNNO OOO 
COKDKDODDOOOOOODOOODDDDO0COODDOODNDNO000009 
COOCODDDDDODODOGZDDODODODDD000D0000000 
COKCCODDODDDOODOCODODOODOODOODDGOOO005G0090 
COODDODDDODODODDOOCOODOODONOGGCOCOODNDNDNDND0N00S 


OOONMLOKHDOBDODONDDONOQOVOCOONONONOOOOONONOONNNO 


194 


Las 


seals os serene 
suogseseee nserucesoasoashmonsdns 
a aR Bebe 
20h FORD IMO OMUEOOF OHEoo OO HHO oSeO ROM ORME FONOgS 
wee ebeeheewagey beobovedGécandavctoasaad 
14 Ceeheers ob asesposaseoonsreoosendndbosndtaed sti 
cvendahdess Sede vAGOHOse NN dsONOOIEDEHHevOEG 
Oo WOON SOPS Sed sec oseodooseoedoogoed Besiahanie , ; 
ah eooo had Sodsooe doctec nis peeencbagan sevegea 


Has ohOsNIHMEER SORE EC OHNs 64SuD00 000s RIO DIOOOHeZAw 
eSceWAse Nase des denthbeed senksdt cosestbeabasas 
‘W702 bSSCSEESOH600 TOOLNOODS COdDOOHUOSHMEDOEC Ow 
CO OObSOOHS0 S060 obo CBNeEsODSeCED Ss renee Taras 

DRAM OEEFLODAe eG hLEOBS HO DOSKA No0 eh Saoneda ~<A 
Codpndue Winvdetndasaneeeeod’ SHO8SSOR CONG SO0G0 40006 we: . r 
Sho Pa OGe 0 Soe yen 
iki aan A. ee ee 


ae co8@ $n 06) HeogeoodiagWiphae® oP ONOSHOOOO.§ O04 6ore88 


BIRD 38 


TABLE 


KF NMTNORFDHNOKTAMTNYOVFANOTAMNTNHOFADOraAMVTNONrDANO 
FSET KS SK KEK NNANNN NNN NO Om 9mm 


KF NOMOTNOFDAHO-A 
tyvvqv9IVIT77NNN 


PENS YS) ONY) ©) CNEVS)(O)(E)NENENONONS) (BGO (EVO) (O)(S) ONC) CHENSNENS) (E) ONCHNENCNC) (CNS) ENE) OMENS) (O)SVC) 


[e) 
sv oO) 
cue eM ste) 
ao 
o @o 
> is 
| 
ee OI, 
(ee 
@Q Q) 
= o 
| 
SO) Tee 
vn w 
= w o 
oo000Cc0 
0) oO 7 
wo w) 
! 
oonnooco 
nm wo 
w ive) 
| 
oownonod 
ite) (@) 
7 Gy ke 
{ 
oo000000 
inl is 
” ZT oO 
- is] 
| 
oo000wno°o 
o w 
ON 1 me 
= N 
I 
onooo00d 
aan 
= mM oO 
ie ™ 
ONQDVo0000 
Sey 1S 
[o) 7 @) N 
4 a 
! 
[SQoewoe 
oO we 
4 bea 
eee) aKeN) 
o “ 
* wi 
[EE Sn OOI CAN 
" 
oOoroonoo 
” 
wo 
Oroowo~ 
w 
Oownoooo0on 
bf 
= OVO OOO 
Cv) 
o70000- 
“ 
~mMOo0000 
1 


5 
6 
8 
2 
3 
ij 


-AMATNOr ogo 
= 


nN 


10 


V9) 


io) 


SCODODADDGDDODDOODODDOOCOOODOOOOOOCOKDOOOCKOOOOCCOCOCOO0O000 


COrOCDODDDOOOODDOOOOOOOOCOOCOOOOODCOOCOCOCOOCOO0O0C080 


CODDVDDDDDDOOCOGCOGHOCCOODDDOODOOCDOOOGCOCOONOOCOOOCOOC0O080 


SCONTDODGCOCDOOrYTODOCOOPDODODODOODOCONDOCOOCOOOCOCOCOOr0o0000 


COMODDDGOOONDOODDOCODDOOCOODDDOOCCOOCOOGCOOOGO0O0O00N0 


COMODDODOODVODONDOOODVODODDDOODDDDDDDDCOONOOCOAOOOOC00N0 


fomol  meneonon ole nol olokokelononenkenoleonononononononononeneononenomeononenonenoneonon omen eke) 


COKTODDOCOODOCOODDODDDDDDDOODOODCODODDODDOOOOODGGOOO000 


(oMoMokoNonelokekononelononololeolekononkononeononenoneno i omonol ol ono oven ononenokoy ewok eke) 


Melo lo le noloMolololeol olonkononononolononeol onenokonolonononeonokeon enon on onowol okonouovovec) 


CODDDDDDDODODDDOODGCOCODOODODODODDDOCDOOOGOOO0C0000 


Noe NoNoKo nolo kononolelonononononononononoNonononononononenononononevolouokovonokoke) 


14 


NODOOCOONMDODODDDDDDDOCDDGCDGCOODOCODNDDODDOGCOOCO00000 


~oo000o 


oho RoNononemononononononohonononeonononononononenonononononenonononenon eke) 


2t4 


Tollchoboleonenolololenolonononononolonolononononononononolononononenen onowonovowozewoye) 
7 


inl 


MODDOOMNDOODDODOODOOCOCODDDGOGODDGDOGOOGDODGOOOCCO0O0000 
t z 


ooo 


000 


ooo 


- 


foholol Mohohekenokekolekolonolokolononononononeononenononononeononononononononouone) 
OMONDODODDDODOODODDCDODOODODDDDDDQDDGDOOCGOOGC0000 
w 


COODOTCODDDDDODOOOODDGOODDDODCDDNDDODOOOO00000 


NMANHWEFAHDOrTAOT = noO= v DNOK-ANMTNOFAHOrKNA 
See KE KEE KE AANANANANANANAHMOOMOMHOMNMMNTT9TTTT TTT 


oS: 


py 
RAB Pads Sa nbh = 
cased wok 29858 


hale iN . 
(ajacdecpnnectew aes 


Pah ae ees se steneeieenn ee) 
oe Sane sy eiinenee: ono eorede casaswassins go, 
s06098 +9 SandKacreonicnd Wreedagaee- + «puss vein alolg 


"41, 


cobsqede ae of Sip onks use ihe onvreeheednn@ebeanas TTT 
YOO) AS Oo Ae COR OR COCO ON OT eas noaduegdieneds 7A : 
IGS COGH OST TGOSSSH OOO RHO s Ke eTEIAeDheReaoeG<0500 0g 
FC II SION OOO Deco Oh ateaewasaeloc op eoeat0 “seteey 
sane she ddéwael Hows 040772325 ban *a>eggoug CoH une 
ner Sin eee cae aaa - 


ONES ASS BESS ID OD AUIS NI KEM BL EY HOOT RS OESO0c pred 


9990980 PRO EKES OS) ARAMA ManrEyomEwaeeons~Dasy 
sndsdecabenaddansnd A ARS: «| 


SHOU RO Sb OOK) 64 FUSER Soars Gangecs,. beeen nC One . : 
P= 
. 
revenan tases anon sigan fecal i 
; 4 7 
, 
=- 


CHORIN AAdG CESODOCAY © THO OeOS ened dee Sgooudaey en 


3269 65 >50'600 AMOSIOANOLODMM AOR OOOOMOTAD SRO GS Ono OOD 
hw mhow: ONSET Te NaY See P SoR aR RTS Rea 


vr) Ged ‘ousesachepeeligetainnconnpnesneaioan vas 2 


BIRD 39 


TABLE 


TNOTMOFDHOrAMTNHROADOK-AMTNORDHO-AM OF DDOeK NOTH 
ie Ne Tar Ya mimes wen res eT EN TNT CN CN CCW CNTEN CNC IC) OD: AMOOTdsTser eon DaN 


m 
N 


[SPO RCOOOGOOCOOOS OO ODO DOC ODOC DOO OO OOD Oo OO OOO OOOO OKO b OSS 
[e} 


N 
| 
|POCRLOODOOOCOCOOOOODOOOOOOCOODOOOOCOOOOGOO0OO0OOFCOOOObO 

o wn 


! 
|\OPCOLS9SDDDDDDD0DDD00000000000000000000000000000000000 
o 


9 


- 


| 


toes? POCOSOOODCODODOHMOODODDDODDDD0000DD000000000000000000 
nt 


1 


COMPMOTOCOOGOOVCDDDDOODDDDDODDDOOD0DGOO0D0000000000000000000 


16 


COMNMOBDOO~OCODDOOOODDDDDOD0OKDODDDD0D00000000000000000 


15 
i] 


COBPOMOOMOOrKODDDODDODDADQODDDDDDDQDODD000020000000000000 
PVP OMOQVQOCANDOVIDOCADOOODADDDQDA0DODDD000000000000000000 


CONAMODIGVWIMAQVQAOOKDAOVDADDOADDDOOQOCAO0DQDDOO00Q0000000000000 


OM OONMOOMONMOODIDVDOQQGOVDOODOGDODOODDOAODDDODODODODDD0000000000000 


” 
= @ ia] 

| 

OPGOMOOMODODOQDDPDODDDDOCOOOODODQDODOD0QD0DD0000D0000009D 00000000 
(o) oa oO 
- + 

i 

OF OOMOVTOMODOOOOOOOODOOOCOGDDDOOQDODDDDD0DOOD000O000000000 
ovo @w “ 


OVOOMOKNONOOODNOOVOVODOOCADDODODOOOOODOQDDOD0D000000000000000 
IOMOOVOMHOODOOYHOOOADDOCOOOOODD0ODDOD0000000000000000000 


S29OOr KF OOOOOrF OOOO OCOrOOOOOCOHOODDODDODDDD0D0D0000000000 


11 


PYTDNOOHNKGOOOOFTOOCOVDOODDODODOOOODQOADDOOD00000000000r 00000 


YAGTODOOMOONOCOOMODAODOODOCOKVDOOODOOODOD0OODHRODO0KD00000000000 


GPOUDX*OODODOMUYIOOODDVODCOODODDDODDOOODGDDOOODDOODOODDODOOCO0CQ00 


od 
4 


JPMNOODUWDOOGDOLDOVDIADOVOODODNODODOHOODDOODD00000000000000 


N 


| pecan oes a ak 


Ee ees st = NASR 


KT AMNATMNOEFAHDIOKAMNANOR AMY 
rrr rrerrn 


OPOODVODVDGODODODOVDOOOCOOOOCTOVCOOODODOOODDOOOODOOCO000 


1 


196 


ong vbtberdries ooanneann | Bhd iva 
oa an omens | sboong on 
vseninenttonhatecnannomcanirotnhgey 
ik tie a eg a ale eo ' Suc eeesredeureos eats ay 


mo90 saeanirenopes paberobed apaeoe Sibaovuvacas or) 
on Ov eC DimaDowrEsd IeVaReeowodsen POeRveruonuas 
8) boos PLAPPOBUDORIOODAOPoeCuLA De ee Ld veageage, 


Aouous: sonsonegreteasezoa SHooooGaponouueeseooN oon8 


CAGHHOSHOVNISOVE PT CHOS HOCH RED YPOG socodeonsenesze eo; 
SEATS RAaCUsORKODAVe AEE secvoLacoPooosoMasonen~nReE 
SCOOMMEDOHEHYCOOCODBENE RH OOUOUOWAs2 COC er GeGOD see vocge 8 
SSHSAVSPSED IGEN OOGHOPSOSCOKOHEe+OeongoKNCeooeT -ongezm, > ee 


He 


COFOS+ HH IVANMOSOOIUGEROMEEoO SAHOO dADO NDE SOO-4DOCOm my 


—— 
_ 


SONSENSEDEOOES OOO ChUOtnME RUN EdeHUESbOesOdODSeudS 


Sa OOKSEReYCCON OSU HOKU OSS OOO VEU>Ees Oe BOUGUE® come may. 
SPOOF OOHSEE SCOUT HODPHOA dG? OOOO Rede oe eu nawcdbon 


Shy DOB OMBEN SSNS One OO OME Oo CON abu ROE secodom peeben 
. ; : ti 


BIRD 40 


TABLE 


~“NAMOWTNWOrFDAHMDOYNMT WH 
rere ee 


—_—______... 


OF DHNOKAMNTNOFAHROTAMNTNWOFWMOKANMTNHOFDAHROKN 
~~ FTTFTNNNNANNANANNAAMOMMMMNMMOMOMOMOOMOVZWITITTFTV7ITIST TIT NNN 


COONRDDDODODODDODDDODDDCDODDCDCOOOGCDODDODDDODOGDOOO0DG0000000000 


15 


14 


11 


10 


o 


138 


52 


oA 


w©OOO0000 


w©oO0°0 


ooo 


wooo 
w 


ooo°o 


Oonoo 


oo0oG 


oo0°0 


lo ewoes) 


Oo000 


OoO000 


oo00°0 


oo0°o0 


oo0o0o 


Ooo00°0 


OoO0O0°0 


oO 


fo) 


oO 


°o 


(eo) 


(eo) 


1e) 


oO 


rT ANON oOr OD 


fo) 
te) 


lone) 


oO 


1 
11 


lezeweke) 


oo0o0°0 


(0) 
{e) 
oO 
° 


Oo0o000 


o0o00 


o0o000 


o0o00 


Qao000 


(oom ewowovowoneneneneneonenen Onen on on oon on en omen enonekoeoneneoloneneononene) 
loRow ok ekeowononovononeonenonenenononenovekoneonekonekoweonevovolovonenelen one) 
([oMeowokoMeononewokovonowovonolovekolekokekoueouowosovovolokovekelololezevele) 
loMeomekomenonomemonomenemonekomewokel ovekowewokokekololekeowoweion gekeneowe) 
(oReomomeoneonononononeoneneoneneneonenonononeneonencnewoneoneoneolononokeoxek ene) 
(oRomonowononeonen chook eon omen enon eon ee oer enon enon eneneononeosoneiongenekene) 
(OOo non oneononomeononeonenononenenonononenonelouekolokovevovoveowokevovey ove) 
(oo onone ma on onononononononononenononenonononeonovelolevowovekeyoveovekeke) 
O900000000N0000 be oom onomononenonenonon enone oneoneoveneeoweye) 
COVPODCDDDDODDOGCOMODOCOCODDVDDODDOGDOOCOOGO0000 
foMomonononononkonenoneononeonons Nononenononeneneononenoncwonewenonenoneonoz eke) 
CODODDDDODDGCDDOVCONDDDOODVOONDOODOOOCOCOOCOOO0O0N0 
onenonononon onokokononononenoneononeononononenoneononen en ononononononeuoneke) 
oMononononononononononononeneonononeonononononenoneonenononenenoneyeyeleeoye) 
foe molononononolonon onononononononononononenononeonenononononenonekclonoye) 
ome monoonononeononononenononononenononeononononenoneoneonononenonononenonoxe) 
COCOCDDDODDDDDDGDDOOGCADDDOOCOCOOCOOCOOCOO0O000 
oMonononoNonononononononononeonononeononononononononenenononeneononenoloueye) 


lomo Monowoleononononononononenononeononononononononononokeononeonoken chon ekone) 


MA 


somyconsipevergon 

SAE CRA 
iy allan Aehinevaonitg 
ster erp impo treiiatanmenme ss “ 
Seer RYN ass SAGER an ens pana ater 
6° rabledbbuicuen-aieelgl ale 7%, 
2098 eergnaies COST TORE” oh aE SPPA SSAA ERO AR Se eees | 
ong oooasensensennooseeasooanavecccuassooge=ose 2 
SREOCENAENEH OS CERISE OEHANS HAD DONO@bReRhate~ecas0 98 | 
APR00e SHORSH SS PORAUIEHURHuehacoongenansee=b eas 29mm 
Sn enee doenvoan seo sa¥anaynosesssosssnecapen: DL 
Reomegnn ben we THEN GR ODMH OFOON OBS ORC ANGERS aQWsOD: 
TOPLOdOCORDOuN0 Cones HenERS PEK OOP adegorgezna0 
+0009 gS on an omg P22 DOMAOREEVEGH 2 oHoPOaLOagoRnSQONG 
earn doMdannabnninddinbenanse 1 O0OS0SSameDOgS 


WO MAPKK HO AG ANN PONTAS os SO OCOsEGObNta=6 00 a 


O08 Fhe laehs sae MOO CLUE IRE HAMABOoOVEDOND OOOna 


BIRD 41 


TABLE 


17 


16 


15 


14 


13 


12 


tit 


10 


loxe) 


loee) 


ra) 


= OO OlO OOo Ooo 


“OOG00GC0000C0 


9900000 ONDO 


~OO000000000 


rO00000ONOO 


YTOoOOO0CO0C0C0O0OO0 


NOOOO0O00-r00 


SCO0000000-rO0°0O 


90000000000 


9PO0O000O0000C0O 


ro) 
9 
fe) 
ie) 


COO00000 


COCO00000000”0 


OCO0000000C00N0 


90000000000 


9e0000000000 


9909000000000 


GCCO00CKV000000 


C0000 0000C00 


V9O000000 000 


ReokokoKeKeolovorokolononolonoRolovoloNonon ols) S000000000CCOCOCO 


eRe RoRoeKeolokovokekonokonolokolokeolololeloleolc) S9900000C0OOO0O0OCO 


loMoKoKoKeoKoRoetolelelokolekololono lol oleic) loeioweTewokevoveolololeloneneneone) 


eMoMoaokeTolokolouovononokonoKolokononeolololononc) omeRewoRowovokokovokelonone) 


leo KoRoNoNoKokovolone honoree noloke lolol e Mole) loHowoRowovowoveoxokekononeneoneone) 


eoRetok oeWeNeoKok okokovokenokoKol ono lolokelohonelolololc) eooo00oCco0o0o°no 


oko Roweokokekoleevovononononononololonohololonelonone) O9O00000000 


Ea Remon oHolokekeovoloxokononeonoloneolel olonohekololeleolololololo) oo000000 


NNODOODDODDDDDODDDDDDOD0DOOOOODD00DOO0O00000 


ono oR ekeowek okelelokelokok ol loko kone KololonokolololohokoholololeoleloN ole) 


~FTOOODOODDOODOOODOOCDODDDDDDDDDDOD0O0OCOCO000 


i RemokonoReioMokolovolokokoloRolokokononelovolo ko holonolonololeol ele le Nolo lole) 


mo RoRoMo hook okokeoKeweolonokelonelonolonolo no noKoloRololeKokonolohelolololone) 


Rone KeKozoloKe Kehoe kolokeke lool ononono No None ho No Nol oko kohenolehololonkelole) 


eRe Beko KeKoRokoovoRokolonekononononononokolo nel olen okoleloKolololeonolkolonone) 


eRe MoReo Kei oKoweweKoRekeloKok ohokokokono enone kel olo loko Kolololelelokeo koro) 


loMoRoio Rov ekoKoololokeovouoleocokenononelonenoneolokolololokekonolonelokeoleo lene) 


loRoveRoReovoKoNoReloleolokeokokokeowoneneloneononokonekeoonolololoko lolol elo le) 


oto RoK oR oKodoheoloueokelokovon on oen onelonololenokolonolonokonoloke oleic) 


193 


Stipa P Hiaxé, desea ROU A i 
ag0e0 segebceos bie casey lee dorsal eta 


sasacnineiehbanasiontiedneboepddsandndadesoness 
90 Fgas' dow Li todaews tes cacabvatasebicRiebke satel 


iD 


odautGh@dodbnodete creas eden ogoqqnayrn eee” 
' i 1" | i , : 
1 off i | 2 = ‘i ; au . 
IS £09b5H008 9 GeO Dad UW Sosnewebe Kes09b84~Cds oOo wHE OL 
| 
oto eee eeoasavoooes oe ae [Gen Cdadoadnodrena+v eos bbe e 7 : 


COCOSOSCN GRAN A Ea boOoO Sc PHONY SORES | OUdORAGO Oa OU66 He 
i) 


ahead i ial EEE 


SENLPAAICSHSSDOEOGOOE OSOOCENEGGO8C 060000 © 685800 000000) 


POOP OLDE IGG YEU O SCR SSeneeCoNedEstooS —“OCoKe eo 


conenausbupbouadenuyalseuddosesugeaetuniouhe se dvoungy 


i 


“900 SOS 08 CUS POROUS OSNO ROLES gcc Hh He ae aoe e7000* 7 iy 


; , 
7 
os6nn ep eT ee eee ee _ , 
7 . 


SN GEOOROTONEIO ODS TOUT PUSC HERE ees aEdedoo Goh 59 ee odo) a 


BUSHES SHG OOOOH CORE Oe a OH CAHSEE Er So VO oOnse eo ge 


ooo -Od ae OM Ow OAT CHOVEPONS OU id POOMPaEHBE GeotOBYSOgEg. 


cnn senhcape Oh De BeeeT Ss FORE TMAH HHPTEGl Odo ereMee ot 209 


+n paednesd accesses, 7 
Vis de pee Puts PRYONRESRRARRANMRR RATES S24 gs aneons Bo 


1 


BIRO 42 


TABLE 


“NO TNOFr@DD 


OrFNMTNHOFAHOrAM 
werrrer ere KK AANA 


TOOFAHOKYAMVYNHWOrFOANOrAMYT NOR DADOKAN 
NANANAMMNOMOMMNMMMNMT99T9TTTITTITHNNM 


LL 


jJPpP POCO DOOCODOCDDODDGCODDADDDDODODODGCOODDDODDO0000000000000 
° 


N 
| 
[ASO onenene) 


- 


| 
HONGHONCT gs TeNCHOMS) 
o 


- 


| 
RO eHeNeNesToNe) (oN) 


[fe R OST EKCN ors) 

FS MOEN CHONE) 
w 

[SROMEOMS TEEN CHIE) 
ww 

[Sie vee) (Sk) 
m 

ORS ete LOR AS 
is} 

PE@e ere Oe 


OO00000000 


10 


[Oe eee 
co) 
[POSS SIOVENENS 
eoo00000000 
OC0o0000000 
Cooo0o0000- 
eoo000 00000 
OoOo0000000 


o0c000000 


Oo0o0000000 


a 


rT NOM TMNWr OO 


loon ewoRokowonoonekonokeke) 


SCCO00CCOCOOCCO0O0C0OG 


Or~O000000000000 


GCOO0O000OO0O0O0OCCO 


OmMOO000000COOC0O000 


OK9OO000000000000 


OMOOODDD0OOC0C00O 


GSGQO000000000000 


OO000000CO0O0000 


Co0000000000C0C00 


O0000000000000 


CO0000000000000 


QO000000000000 


9000000000 0000 


Ooo0000000000000 


CO9OH0000GQO00000 


OOOKU0000000000 


Co00GcoOo00oO00000 


OC00000C0O0OG0C0N0N0 


OrnnmnwnNoroanoran 
rer errr rr Kr KH NNN 


looowoeowovokokekokokovoloxokovoneononononononeononononone 
loo oieRovekokeRovovowokovovevovekekonononononononononene 
lon eRonowevowowovolowow ove ovovovouokonononononeonononeonon) 
eo00000000COCKoCOOCOOOCCOCOCOCOCOoOr GD 
lomo weowowekeleovow olen eu eovoneoe seokoneoney Semone monomer en ene, 
CO0090000GCCOOCOO0OOr9oOCCOO0O0O0OCCCOCoO00 
lot omeRoekowvovovowolekowokoR gouenenenen on ekeonesonenevoke) 
COOOr-oO0OOOOOCOOONoOOCOOCCOOOOOOONOO 
COCOOMDDDVDVDVCOKYTOONDODOCOOCCNOOCCCO0NO0 
CISION OO CLOTS OTOK OOOO OOO OROLOTOL ONS 
Cpe) he SOOO Oat YS oe Pad Eee 
TON ONSTOO ONO OOO OA OTOTC OC OOOO OOS, 
OTOTON OTS TOKO) O OLORSTIO LOLOL OL O11 COLO OTOL Ore, 
COLOR CLOTS) QIOLOIOIO Ol OIE OOOO OLN CII) 
COOHYGDOGDODDDDGDIDGDODDGODGDGOGD GOOG O000 
COOMGODDDDODDDDGDODCOOCOOOOOOC0OOC0O0C0 
COOMOODGCDGDVDDOOCOOCOOOCNOOOOOGOO00C00 


foMomononononononononononononononononeonenonenekonononeneye) 


foMomenonenoneonononononekononenonenonenononenenekokenouele) 


NWORFANDOraAOY KFONDOrAMTNHOFAHDOrKNA 
ANNAOMOMMAMMMMMNMNMT9TT9TT79TT77TNNN 


v 
aN 


hee) 


a eA aaa SABE. 

RATA ANA 
daaee vsbasch winvesoeneda-aeveuilocansesesaveeose 
eh 5 Snindeeddoursy~h Laageesboaneos cquidndodieetay 
ood sdibadeewavasdes “og tee eet eropesesons ‘ 
ougochs FisgosadeswedpoRsagedoavenn oven oe. 
sbouudaansddve ObU esas diingecovousqoEe DEEeeED 
6900 eavoosde Acnit'ed dare R hers eootsy eel eharae ove 


woashs a HIRES e pS HIER EPS eObodareNaStouLTederEs 1 
neds Siegtac sgh Ooodeunon Che dep0obedeey ooo “reo 


ave oeas Weition dia the VRE HONS e Nay Ua Sem RRES Hos om TR ' 


‘censor alten tah entered into ooo a —— 
c 


conoor cooeoedmendion socgheasd s0gtsEpueotaAbtoD cout : ve : 
wee | Vie 


hodoomod Hg ooeooe. HM RIPIROV ed «We daadaewoBonE ’ 


BIRD 43 


TABLE 


-“-NMTNH OF AHO 
x 


~ 


anrnuranor 
wee er err eK KN 


aod 
NAAN 


(e.OO eee e CSCI? VC Oo eee SS 


N 
| 


Korte: 


dae 
i) 

fo) 
19 


21 


ono 


ooo 


ooo 


ooo 


o 


j- OO 


28 
ie) 


123 


oo00°0 


oo0o0000 


ro00000 


23 


OoOnoo 


23) 


28 


oo 


24 


aoo000o 


»VC O00 


(ome en@) 


oo00 


oo000 


oo0o°o 


oO 


17 


14 


is] 


oO 


oO 


oo 


lous) 


(2) 


(eo) 


fo) 


2) 


oO 


(e) 


1e) 


oO 


oO 


= 


° 


o 


ie) 


(eo) 


fe} 


50 


174 


77 


eo0o-ro00000 


Ooo00000000 


oo000000000 


eoo00000000 


oo00-000000 


oo0ono000~ro 


COONDOOONDO 


ooonoo00o0o, Oo 


eo00000000 


oo0o0000000 


ooo0000000 


ooo00000000 


oo00000000 


ooo00000000 


ooo00000000 


eoco000000 


o000000000 


oo000000000 


Ccooo0OoNnog0n000000"90 


Seen CH eH LO bs ONO Oiss (CuI UNL te OCCT CY IES 
See att pe, eee cig ime en OREN CNILON ICN, 


DO oO OS eT ees arese enn 
COCDDDOODDDDOOODDDNDOOOODGN0000 
COCCDDDDDOODOCOODOOGOODODNONDNN00S 
COCOKCDOCODDODDDDOODDDODDNOOOCGO0NO 
SOOOCCODOOOODDDDDDDOOOONDOOOO 
COCDDOMODDODODODDGDOODODNGOOO 
CODOOOVODDDGCOGOODOODODDOOON0O 
CODCODDOODDOOOOQDOODOODO0000 
COCOODOOCOODDOODDOODDDOOOO900O 
oO K- 00000000000 00000000050000 
Pood O Doo DODO OOOO OOOO OOOOD00S 
Son aooROOCeO coor POC oll eSs* 
Begeeouleooecol oer tlco Col.” 
COMSAGOOOOCOG COO TSCOD SCOP 2C 
SEAS ila leer) OIE) Oleie enone) tenteMene)eMeNete) 
CODODDDDDODOOOOODOSOOOOO 0000 
CODOCODHOOOOOODHOOOOOOOOD0O O° 
COG COCO OIOIO|O O1010\0 C100} O/O'O/01O|O. 0/210 
BIGOIO OLCIO Ole GIO OIC C10 ClOlOIO1O | CICIO G11 a a1) 


DO00ODDOHODDDDODOOO BODO OOOO 


COOOHCOOOOMOODO OO OOO DOO OO OOD 


w 


wwe nO st oro 
NANAAAMAMMAMOMAM 


200 


L's | 
Borin) ee a 


ae een dlans Baer wail Tr 74 nN 
waa Seiad asa ceed RONAt ce 9090) : 
ab eebbedetpadusbenuaaviiedsSts\hechtneapadtaaaseg ie 
sand Hose eBUbOhedsoossedoveados on éoeetesenbo neere 
don genseeosdeledsosooedeebuonas S80 b uth ndgeas 00-6 
CHIN oondean EEO oovedssBgZosUscdreausrgedadsaes. 
acu weet eed el oo 
dewavoedse sou 104900 @ENENHeSoMeesodbosgueone~e 
age scactilinaeet ncpiaeabicdiasdrsiets sie 
eoessend Ao Bae Ades wHgdseeRbooossoeo: ag ~snveg sai vs 
SdocSteve edo atouconedpestenes eee sogdvog -woone Snoeeooy 

gud sob og POS br 466 CQ we atid Hopesseoug=voK0s ter ! . 
beedeoeesaeahuse oi eeaRBareds 290208000 n+Ma06+90009 | 


- 4 _ : > A ere oT « Se 
oy (2408 Sood se inpdlpunntewecscedseddeeensceucavone “4 


BIRD 44 


TABLE 


T“ANMTMNOFDHOKAMYTNHNHOrRADANOr-AM 
wwrrrrer er er Kr KANN 


sy FOOMDOKTAMTNOFDAHDOKAMTNHOFAHDOKNA 
ANNNANANANNANMOMMMMOMOMOOMMMNWAYVTTIITITVTT TMM N 


JOOCONODODOOCOOGOOOOODDDD00000000000000000000000000000000 


Nv 
| 


(oo 


= 


| 


ee 
co 


= 


joo 
ne 


r 


16 


15 


14 


13 


12 


oO 


m 


14 


Log) 


Co 


oO 


2) 


{>} 


oy 


142 


oe) 


a 


(exe) 


louie) 


foxe) 


oo 


Oo 


40 14 


130 


io) 


(3) 


Wor Wwanaoranmrnoranodr 
reer rrr er rer 


87 


67 


Oo 


a) 


oO 


14 


26 


ooon 


ocoom 


ooow 


ooow 


lomenene) 


OOro 


oOoNno 


loo eke) 


ooo°o 


oo0o0o 
nN 


o0o00 
oO 


an 


oo0o°o 


ooo0°o 


o0o0°0 


oo0o°o 


o0o00 


loMewoR om eokewovokokononovononeononeononeononon en onoleonononeononolononononenolononene) 
SCOOODDOOCOOOCOOCOCOOOODOOCOCOCOOCOOCOOCOOO0OOK-0000 
GCO9OCOOGDODOOOCOGOOOOCOCOCOOCOOOOOCOOOOOOONOOCOO 
lomo oweekewowevocon oon ewowokewekenononowowovokeowovowekozokolokovovok. semekene) 
D'DO'O'O10'O'0)10' 9010 OD D1G'0.0'0'0'0'9/0'O'0'0)'0 O10: O10: 010'0)0' 01010016 
lolewowewexowocokeu ole ovovowoRonevonolewen enon onenenomokeweloloneoiekokowekoweie) 
PODDDGDDDDGCDODOCOOCOCOOCOOOOODOKOOOOOOONODO00 
loleHoMeowowoneononokeonononwoneonononeononekokonononon okey ouonoveovowovovonevoveiekoke) 
CODDDDDOOOCOCOOCOOCONOOCOODOOOOCOOCOOOOOCOO0O000 
(ohoMen ono onon oem onenoneononononenononeonononononeonononon on coneuenevenonovokoyeyze) 
CODDVDDDDDOCOOOCOMOOCONDVDONVOCOCOCONOOOOOCCOOCOCC0N0 
Nr OMOOCOCDODDOCOONGDDDDCODDDDDOOCCOOOCOGCAOOCOCO0C0N8 
© 270N000000000000000000000000000000000000 
DIOCOOODVCDODOVDVDVDOKODODODOGDDDDODGDODDODODGO9OOO0090 
MHODDDO DOOD DODO DO ODOODOOOD DOO ODODOBDOOOO00 
DATODOODDDOODDDDDD ODDO DODD ODDO OOGBOOGDO000 
TN OOOO COOlO OOOO O10: C\01D/ 0101010 O'O'O'O OOOO ODIO. O10. O O:10'0 


NOCODODOODODOOCODOCODOOCOCOOOCOODOOOCOCOOOOOCOCO000 


12 


CODDDDODVDGDDOOCOODCOGCOOODOOCOOOOOCOKO0OCOO0O0O000 


AMVNWOFADDOKTAMITNOFDAHROKAMYNOrFAHDOKN 
ANNANNNAADNAMOMMMNMMMNMMMOTTTTYTITTTITNOMNW 


201 


senogactopseai bie soudueyuvosseaaoangsoouegcaesza¢¢ae) | | 
<0 aS E) WER OER nS RRR Maange: soogom| | - ’ 
o0 commeip ness nto yatage Ope os0pe pooores * 5 _ 
nse gapa she sedlienened tinea aa stasroes -, 

rn oavecieaa teat . i“ ; 
Copies 2 6htedehpeees i ensveS ear due essoaee giceogon 7 > : 
edo Gr aike seinen toe inonarenns tee amn img i beg 
ie accel a6ae ihonaaeitiitlonnethi tag xi ot | 


SOF POAkIOSER Ow STSPSOO MOK OODORSOOOGH epemaqunoonee 


as 


HHO POOCgO RS SHS PS OHO GUS EINE SR eaenEs Ona TE EEee oe . ; 
CHET HRMS OOS CO Ao ia4 howd Mey (ANP Eno hons wea me 1 04 CMa 7 
SeoRoou VOM Memb om. a i c Pepe fee me =Sooney | * 
TTENMPEOSSSOBOS HOO agoapsiginid acon como digaengobac+e 9aGod ; 
ovigfrasesones sl as cd st Fem geHOO geal note 


oo 0 Ines « parents ice as ene’ 


TAOwwWMor 


ano 
- 


— 
- 


NOVNWOFDHNOKAMNTNOFDADROrTAMVGNOF ADO 
Se Se ee oe are ONE ONIN TINO CON GON CHIEN) COLONIE CO RCO Eo) CONC ACD Use, 


K-aAOMNFNWOrFAHO-A 
vyvyvvuvv9T TIT T7NHMN 


a ee 
JOP OMODOCOOSCOFOOOCCODODDODOODDGCOCOOODOODODDDD00000000000 


N 

| 

JS rep even) 
ON 

oa 

| 

|Keuesorteure te Mes 
wo 

co 

- 

| 

Oe eng teens) 

= 

| 

orca tote eneyte) 


o = 
os 


6 
530 


BIRD 45 


|joNnOOO000 


OoOroOo000 


DBMOOO000 


O10 O'S O"0 


eed OLOM ONO (Oo | 


TASLE 


oo00 


io] 


lore) 


a5 


ooo 


(@) 


oW 


1S) 


- 


oO 


oO 


Oo 


oO 


3) 


GCOoCCO000000 


ecoo0000000c0 


Qo0000000%8 00 


Ooo0000000r00 


OO0000000000 


CO0000000000 


COOCOC000C0O0C00 


oog00mo000000 


loMewewowewewokokeweke) 


Ooo000000C00000 


Ooo0000000000 


~O000000000 


eCoo00000000 


M™OO0C0000000 


NOoOOCOOO0000 


NOOOODOO00000 


NMOoOdO00000000 


go000000 0000 


OO0000000000 


loweekeovekokekowewoleowoveonolonenovoloveneoneneonenonel eke) 


low ewowexevekoleoioverokeowekeroueononek enon enone wa oem ene) 


leoweekexoveweozowokeoveowekeonen enone onenononononekonene) 


lomeweweowowewouomeweoveowonexolowowovokovelewowevowekegexe) 


GO0O000CDOOCCOCCOCOCOCOCOCOCCOWoO0O00 


9OO0O0DGOCOOOCCOOOGCGOOGOO0O000Or0000 


leew ovewevokowokovekeovolevovelevokovenosenoxowokolowowe) 


lo eoowowon enone eolouolovolovowonovonenononen omenoneonewe) 


omomenononononononononkow colon ononowonenenomenenonenowe ne) 


COO0D0DDDODOCDCDDOOOCOCOOCOCOOCCO0O0 


lomemonononenonokonononelovolonouonekovowoweuokokoveove) 


COOK0DDDCDDDDDDCDDOO COCO OOOOGCO00ON0 


lomemeonononolononononenenononenononeoneweokowokowelokoye) 


CODDVDDOGDDODOCOCODOOOOOOOOCOCOCOCOCCO - 


CODCOD VDDODOODOCOOCDODOODOCOOO0OO000 


(oMoMoMononononononeonononeonononenoleononeneneney on oneowoke) 


CODDVTVDDDODOCCDOODDCOCOOONOOCOOO0C000 


CO0DDDDDOOOCOOCCOOOOOOOOCOO0C000O$- 


(oho mononononononenon on ononenonconononeonenenene enone one) 


OL 


hae vy 


on Ave pA | 


el im 


af 


ay oP 
a . 


overac ag Fesannnunsongsubweare ahha 
Pee vemnsureee Sars oda lepos 
AE MEE ee: 
ad e-mails oh & Aa id) Boal 
cedop sooeting sin stato iaia ea saralaetibai limon 
vathtananalinniemci ae 
Jon. OLdeRIESEM GU Ve ae hdesowsNGOH adOCOgs ageGog006 ri 
cheoes Pe ee eee Tn ee one 
tip. oe gehpnochahiceiiel ae lebaalalin ea Aeetaeion 


So 


COOGL 6S TOD Sd 9 a0 Hl COVSOEOPOOMAOEGOOOGAOH “bduewoon 
ahs BIB Ss Sow Grid Vou tudieeiaddeyisadacin gre ee hKoonwooun 
COSY OOS 4S B67 FOO ON NOUOD OO BORA O0 COUMO GW EOE Hed > 7 

Ried S980 sdoeb ee ee er rr oe agnaodd 


boone 440 a 2 Fe awe COO Hae oo tonne 


ORG IO seinen CuO rGeRPeOe yoo bees ONAL WBOE A oH ower 4 
oe Papodsiso6 eile hand ee ee oe 


200. 


Appendix 2. Taxonomic characters of helminth species that 
could not be identitied., Terminology for 
hook shape follows Czaplinski (1956). Hook 


lengths are in micrometers. 
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Niorchis n. sp. 
Oligorchis n. sp. 


Unciunia n. 5p. 


lymenolepis sp. | 


Hymenolepis sp. 2 


Hooks 
Number (Length) 
8 (100) 
10 (67) 
10 (30-31) 


10 (88) 

10 (31) 

9? (64) 
225) 

10 (46-48) 
10 (113-115) 
10 (30-31) 
10 (26-27) 


10 (79) 


10 (29) 

10 (106) 

10 (38-44) 

See Graham 
(1966) 

none 


10 (58-62) 


10 (26-28) 


Hook Shape 
Skrjabini 
Diorchid 
Diorchid 
Skrjabini 
Diorchid a 
Diorchid a 
Diorchid a 
Arcuatus 
Diorchid a 
Aploparakis 
Arcuatus 
Diorchid 
Diorchid a 
Diorchid 
Diorchid 
Skrjabini 
Diorchid 
Diorchid a 
Skrabini 
Diorchid 
Diorchid a 


Diorchid 


Diorchid 


Diorchid 


Remarks 


Large intestine 


Sobolevincanthus (?) 


Armed suckers 


Spined cirrus 


Spined cirrus 


Armed suckers 


Armed suckers 


Hooks identical to 
ransomi 


Immature 


3 testes, 
Myxolepis (7) 


3 testes, cirrus 
armed for distal 1/3 
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Appendix 
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Average ranks from Kruskal-Wallis test 
between abulidances: of “he 16 most Luequeine 
species. Comparisons are between the 4 
clusters produced from the 59 variable 


dataset. 
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Appendix 4. Average ranks from Kruskal-Wallis test 
between abundances of the 16 most frequent 
species. Comparisons are between the 4 
clusters produced from the 29 variable 


dataset. 
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Appendix 5. Average ranks from Kruskal-Wallis test 
between abundances of the recurrent group 
Species. Comparisons are between the 4 
clusters produced from the 10 variable 


dataset. 
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Appendix 6. Results of principal-component analysis based 
on all helminth species occurring in more 


than 5 samples. 
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Appendax 7. Results of primcipal—component analysis on 
all helminth species comprising the recurrent 


group. 
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Appendix 8. 52 x 52 matrix of the average symmetrical 
overlap (percent similarity) between species. 


Species codes same as Appendix l. 
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Appendix 10. 52 x 52 matrix of summed, symmetrical overlap 
(percent similarity) between species. Bird 
46 was created by adding bird 1 to bird 2 
to....birnd 45. Species codes same as 


Appendix 1. 


qpiaeve [Ao tat ee, dk eae 
pte =. 2el3eqR rtobwiteid Coe Rieti paneer a a - 

5 asid O9S dete penbn ye tpawms ai We | 7a 

ne aaa ehios Rodent sab aR 88) or _ 
a ee 


224 


ts 0000" 0000° O96€° £9€0° E7Et° 164%° 0000° 0000 vEOCO prrO veri’ BE01° 0000° 0000° 0000 0000 Oro pile’ cs 
tS }9€0" 0000" 0000 0000° 0000 0000° 14690 p80l° ©0000 0000° 0000 0000 pri’ £410 €001° 80%0 0000" 0000 ts 
os 4tit° 9000" 0000° 000° 0000° 0000° 14070° 8151’ G6Ll¥O° 6E1O0° Br10° E€4120° S880 brzi° 4000" brpOt? ZB8O0O0° CO00™ os 
6y 0000" 0000° O96€° £9£0° EZEL* 1461%° 0000 0000 E00 prrO’ vert’ 8€01° 0000° 0000° 0000 0000 Of10 vite’ 69 
8P céStE= =0000° 0000" 0000° £200° 0000° 160€° GOP 6570 6E1O° 6610° er00° z9Le° 9EEL° tLSZ° O6%Z OF00° C000” gr 
Lv 0000" SSLt~ O660° PLSt> SlSi- 4L4Z1° 810° 0000 69¥0° ZL61° 14901" 1E14° 0000° 8S500° 0000° 0000° 7090" OSSO™ Ly 
oP SEO" 0000" 0000" 0000° 0000° 0000° 1690° 801° 0000° 0000° 0000° 0000° rit’ €410° £001" 80¥0° 0000 0000" oP 
Se tT8rO° Bile Z9LE° bLSO" Ziht” 6LO%° O6Zt° 9910° SrtO° 4960" L807 8180° 6ItO° SI00° 6ZPt° 9200" sSOrd- bay ah hn SP 
vy b€6y" €680° %660° 8r60° €€60° O060° 80El° Elbe Btpt LBSIL° E061" pStt Ee9SE° LE9E’ velo’ GStS° Per: OSSO" vy 
Ev 4+7O° O000° £690° $SSO" 0910°* OLOO" £%00° L4000° 907% OSZO° SEz7O" 9660 irEl’ LbeLt*’ OOOO ZrO O16’ 0000” fv 
tp 0000" 0000° O96E€° £9EO0° EZES~ 4612 0000° 0000° E00 prrO” vert 8€01° 0000 0000° 0000° 0000° OviO” Piste” tv 
by 0000" 0000" 0000° 8600° O0E€0° 61410° 0000° 0000° 0000° i00° ze80° 1640° 0000° 0000° 0000 0000" 6000 £SOSE° te 
Ov O000" CLES L499E 1452S" L4608° EL9L° 9vEO° OOOO’ 6ESt 8BEr9° ¥%9F9° S609° 0000° L£6S0° QO00° oOO000° L9SE° £SEOr” Ov 
6 O600° vEOL’ ZPr90° bL6E° OG6EZ PrSi~ SttO° OOOO Ziet zsez Zearz 14252 B10" ErOL’ COCO 3000° Z0e° 6S56Ee 6€ 
se 89hS° 0000° 6600° €210° 62E0° 9210° OSez% Bt8hy° 9891° ~%62O° SiG’ Z%29b° LOPb° EbLh ZSLO° BzE9° brpgO° SOSE° ge 
LE 8480° 0000 0000° 0000° 7%000° 0000° er9r° 3050° 7%100° 0000° 0000° 0000° L€vO" ZLtO0° €8%9° 6670 GOOD 0000° Ze 
SE 0000" 8th OOOO era: bese’ cere B€f0° O000° €S90° ESie BLlEez Bet OCOO ¥950° 0000° COCO o8f £860" se 
SE LLve = 0000" €100° S100" 4100 £100° Ore’ Z¥SE° 1B800° OS00° 6600 Si00° eE6ze FLSO° 498€° 8'1St° SitOO” O00" se 
ve $O€O° tr6b° GETZ E6%L° E06" OF6E° BErO° 1LC000° $SOS” 9S9Z7EL° S88SE° Pp66¥° OOLO” 90% ° OOOO 80° SES 69S) — ve 
ee L£évS° 0000" O910° £800° €600° 8900° O8416  SO019° vEtTtL” 6GEEO” S¥lO0”° vryLO” O%19° + 14S90E° $4O0p° ZOvep O8SO0° O000" €€ 
ce OQ000° 460% EES 86ET BrLy GEPS 9420 0000° g8080° Sez O6€S° ZLE%° 0000° 4£900° O000° OOOO 62St' £S8Pré" ce 
be 8L1E° 0000" 0000° 0000° 0000° 0000° 608E’ O%SP° £900° 4110° %210° 0000° oOBzr: 9860 861E€° St3St COCO £0000" se 
O€ 896c° O€EO° “4BZL° OZOE +4891° GEO0L° GEzt° ZEpi° Lbik’ e€€StT° Getz’ P9SE° EOP” €€69° lLevO” OELE CESS s2:o- OE 
6c $O€O° O6SE° gsser- $€tL° OOZL LSE9° BEPO° LOOO° S9Ey° SESS" ZE09° GI399° BrB8O° eEtz~° COCO airO° e6fS° OSLE” 6c 
82 pLeEc S9Lb° 680° 6z91°- t6St”= 84Z+° O9L0° ZEIS° Sere” 82S B8tG6b° ZBrt tLEET 991° 4000" 860£° 6482 £4O0SSO™ 8z 
LZ SS)" ZetL GLBE CZ Bb° CMELE™ «=6ZL9T" SCvEBO” OLED” 4184 BO6E° SEEE’ LOS’ 66LZ° €70S" 4000" L2zStbt° ZLéL > SBOL* Lt 
9% O000" OS8E° G8ZL° 918% E€£19° L4BPL° 9PEO” OOOO” Grit’ e62z° 7699° 66rr: 0000" S8Z0° O0Cd OOOO” St6t° ELL" 9z 
14 ESL” OZEO° pvSEt° LZPSG° Pret’ 8tSi° Paro 9160° Orgs: yOLE 8S6+4° LvOb” OES O69E° +1000" O€St” 699° 9520" St 
44 6418S ° ©0000" 6600° SSO0O0" @pOO’ L4000° 998%° 620L° SEEt° OLEO GLLO” SrB8O° GLL9° 9%IE* Szé6E $OO0S 7830 COOO” Pe 
Et OLSS” ©000° 9810° Z!40° 9110 2100° BLep 9969 66Sit° v~3EO° OLLO" ZI60° 6889 1422&° SOSE™ L48€S” 61460 0000 €t 
(4 t6Zt° =0000° 0000" Ga000° sz00° 000 6469" E081" S600" 8SO0O0° 010” €E700° 68391" 6820" $998 £690 O10O° C000" te 
$c 860E° vSit’ €LG)° £509" 6GBE ELIE’ 99rt° £:0%° SZ8G° OB86y E198 LEB’ 109€° OlL¢S° Z@ZtO OLE 8029 ay AR © 47 
er 786S° O000° 0000° vOOO" SZOO° OOOO” Ee6€S OS99L° %S90° 8470° LrEO 9570° vEIS° Blt GStr g8LzS° ct600° coco oc 
64 0000" O66Z° 089° 9481" +468h  Srz9° S6t0° cOdd° trrO” €S8t° OO%3° cL6E* OOOO 24900° 0000" O00d0 oso e0cL° 64 
St 0000°} 0000° OOrO  9S5£0° E670° 98910° tLB8E" s9Gt" E1487 9660 JLSEt° S6St’ LEEL LEES L7EI° BEES L00Z S000 St 
Lt 0000" 0000°! ZSlb° JLbtE° 69SP° Lite O€ZO° OOCO’ F0I8° 8vep tBLze O'8% OOOO g3120 OOOO cood sd9LI~ bere” it 
ot OOvO’ ZSGlb° OOOO! e662 LBEP° 88LS° 66EO° 39010" EEG t¥SG GEES Eth OlSO> LPEL OOOO z£1SO fEre CGPS” St 
St 9SEO" LpvE €66%° OOOO} E86S° GLIG° E6rO 73900° €S1S° G6PSL° SL9r° OZ219° PzLO° O60z° tO00° vlrO 609° bELSZ” St 
Lad €6cO" 69SF° LBEy E86S° OO00'| £678 O8FO° G6rOO° 6S8%° G6SP9° E6SL° Z2L9° $cEO” OSt L000 607O” Osse  S6SFr° als 
eb 8310" “Li%b° e8LG° 6LIS* E€78° OOOO'| StrO” F100 LOS@° 6riG” Sr6i° Z26I19° S6IO° L260° ©O000 r8CO° SrG& Z6SG” eh 
ia +L£8€° O€7%O 66E0° E6FO° O8FrO StrO O000'} zS6E° }8cb~ 4 =66960° ESit” S9SOl” veEOr° G6SIC bivi” OCE” 8680" +SEO° ch 
bh 89SL° 0000° 9010 c900° 600 rLoo tS6E OO00O°! GOrt” 49€0° ELLO° SI60° sett +4088 LzeSt COL” £Si0° 0000" bh 
OL EL8c" EOL” E€€6t° ESIS° 658% LOSz }8@b°  6Ort’ COOO'! 98Sr SrrEe 8E9S' O390P OLF9” L800 BE6T” F328 3660 O41 
6 9660° S8rer- beSt° 6FSL° 65r9° 6PIS 6960 ESEOy 98Gr" COOO'| ECS FER ESOL S8trt Leto" $860" CLES O8ES 6 

8 4SE}° |8LE° GEES GS/L9p° E6SL° 9P6L° ESII° ELLO° Srre-’ EVSS O0OO™} SISL GOFE O922 BELO S6ct SSry™ i£vss” 8 

L S6S9t° O97 vee O219° ZzL9° ZEL9 9SOt° S60" 8E9S° rcES” 919L° OOOO'+ B80SGZ° SCrEe 93100° ZISt° FRO” PItP a 

3 Ze€L” O0O0O* O160° ¥Z10° }CEO° S610" 60h" 88ZL° O980r E901 60rl’ 80SZt OOOO’! 7609 ESstt £569" bSEE” SOOO" 3 

S ZEES” 9120" LvEel* O60c° O1St* “4z60° 651z° fOS€" OL%9° 8the° O92% SOLE 72609" OOOO} ErLoO ZE!S9 LGrS ZzE70° S 

P Lt64° 0000 0000° tOOO" L4400° OOOO’ tire “LSet L800 Le40° 8€t0° 94100° E9Pe EFLO OOOO} BES 01005 0000 v 

€ g8e€eB8° OOOO 11S0° pLYO° 6070° pS80O0° O1fE° OO1L* Best: tS6O0°" B86Ct” CI8t° €S69 CES 62cEs 0000°4 6L0%° sSOCO € 

z LOOt S9Lb° vere” 60r9 O88t° GtrG&° 8680° FS10° St3e° «6 CLES GStvo yttvS° t¢$S&€° LorS” O00 620E OOOO! StL c 

' SOOO" bEvZ” Th eG” 1iSc" 96GP" t6SG"_ $SEO° OOOO” 9660 O8et LSS vite SOOO” Z@ScO  OOCO SOOO Stil C000 + 4 


~ Bt Lh key SSS law PTS = ral jim On 16 a: come! 3 s r aE zt cs 
9p GUIa ALIYVIIWIS 


eae RARE aN 
ereertineinntts AURORE GEERARTHIESES 
ef: sot SSURMAAGESRSER PRS Su DARGGS REESEGO OE TEE ORBIT 
shi Ss sSHRNGEe Reese aban gpeaaoabes ood SEERERRSRasaak 
dion bhatt | 
SET ERE RADE SROCRUAESGNNG ASHE Ti GzualiseaseRBaeeet eas 


+ PaRADSSORD ERT gue NSOMDRENRS [E85 903 5 et ‘ie, 
EsAURRSSAECNBESOESPRERESERORE 222403 205204870 (30088 

Sequin e2aayaacunganspaapnantisTtagIaTaEE: ap vou 
PDSDAGE HU: APPAR SOSPRMSE EINE TATA a) 


SEaSEEN SS Sh REG Ae EAAD LS OARS S220 285 TES. : 
SPE ese srart fee 1 fT ir a 


LLL a Ae ean faa 


ete liom sllpemeeien 
e.itt 1335s Ses PSPS RRSP A PRIS case: #f - Per e+eeeaenae 


a 
a 

~~ 

< 
= 
> 
= 


Pages 


TFNOMVTNOFAD 


0000° 0000 0000 o00d ssfO0 OOOO Prise’ zs 
0000 1984° SSZI° 980° O000 +E€L1° Occd° 1S 
LEEO’ ZP90° 9LPO0° OOCO PSit* sSBEO 0000 os 
0000° 0000° 0000° 0000° sse0° 0000 >PpisE 6P 
0000’ 8rly' ZOIG° 86Lt° 6910° 666E° 0000" ar 
0000° 0000° 0000 oc00° 0000 0000 £010" Ly 
0000’ 1984' SSZI° 980° COCO 4£L1° 0000" 39 
L900" GL7O° 0000 62P1° O0COO LLS0° LEBBZ° SP 
tSOL° ~9G%° S6¥z° 8SOO° €S¢~%° 6rEz £010° pe 
190$° ©000° 14800° 0000 6940 0000 0000" €y 
0000" 0000° 0000 0000 sst0° COOO pise zp 
0000" 0000° 0000° 0000° 0000 cOoOo err’ bP 
09St* O0000° 0000° 0000 ZLL0€° OOCO Seer’ Op 
StpS° 0000 0000 OOOO 93Srr OOOO sBLi- 6E 
Ci Gibkee 898E° E€86E- Lb40° Ec6L CLES Cvpes- gE 
0000° SZL0° 90£0° SOE9° 0000 Oa9ri° 0000” Le 
€StTO’ O0000° 0000 OOOO Ee7641° COCO eSi1° SE 
—400° 86€9° L41SS° 9S50F' OSOO 1400S Good Se 
z789¥° 0000’ 24800 0000 ssgr° OOOO €£E£01° re 
S780" t7BL° ZELS° LETTE E79%° BrtL OC00O° ee 
£900° 0000° 0000° 0000° Sti’ O0CO BzeL° ze 
0000° 6869° pOr9° S9ir%° SBEO’ LLSS° 0000 +e 
QLtp 6SEL’ SE9t° 8LZ0° O68r 6910 0000 o£ 
S8EE* C000" 24800° 0000" ples CO0O SsiEeEe- 6z 
TIZb SC sC«99OS” =6dGSGZt*” ~=OKOKH—“‘“E—C(CSBECO™)=s« EN Bz 
peppy’ ZLEO L9EO0° OOOO 60rS 8700 15650" Le 
18€0° O000° 0000° OOOO i6Pri° OOOO 9gsl8° 9z 
Q000°! SE8O0° E0Zt° COOO SOzS° ZLEEO 1900° SZ 
SeE80° 0000's 198° L9EE° E0SL° $8rz° 000° a4 
£0T1 ZL98° OOOO'1 6%6Z° ZEEt Of69° CO0O” ez 
Q000° L9EE° 626% OOOO + 8SOO° 18FE° 0000" zz 
SOtS° E0St° ZEEE BS00° OOOO F FSi > PSil” 1z 
LEED’ ;BrL- O£69° tere” Sth C000 + OOOO (era 
1900° 0000° 0000° ©COOO ¥S1it° OOOO o000'! 6 
€sSt° 618S° OLSS’ Z6Zt° gB60e° 786S° 000 gh 
OZTEO” 0000° 0000° 0000 FS11° 0000 0662 sae 
PSEl° 6600° 9810° OOOO €£S1° COCO Poss cre 
Ltrs SsSoo° t4L0° 0000 ~ €S03° FOOO” 9L8h Sb 
Pret’ TZrOO 9410° SzOO° 6S8E° Stoo 168F vt 
BtSt° L000° £100° OOOO ELIE’ OOOO Srz eb 
r8SrO'’ 998r B8LEr° 6163° 89ri° E6ES° S610" Zt 
9160° 6704 9969 €081° €10%° 0982° O000 rat 
OrsS° SEE} 66S} S600° SzeS° 72550° Zrro° OL 
yOLE’ OLEO° F9E0° 8SO00° O8Sr° 8470 e531 6 
8S6}° SLLO0° OLLO’ FOLO° E19E° LREO ODZ9 8 
L¥Or° 9F80° 760° €700° “eer 9670 Z26Ee L 
Olez° SLL9° 6889° 56891 $O9—° FEI” OOOO 93 
O69€ 9%1e° 127E° 6az7O0 OL1tS Bizz 1900 Ss 
}000° St6E° SOSe 1998 %tt%0 SStr O000 Pr 
CE9t° +00S° 2486S" £690" OLLE° e8LtS* CODd € 
699S° 72890° 6360° O00 8cz9 ZEC OSO4 z 
9570" 0000" 0000, «0000 Zrei* =0000"— 0 r 
St vt (> sn 3 a wa (ae Saint 


9b ayia ALITSVIIWIS 


_ 
a 


— 
= 


Ee Pine 
toe Se ia es 


Ss ween Sere 8 a Gwe 
‘seem eves) | grat ee ar gene 
Mec SOR Utah ORO oat 

; , 0e9. 1h en” a 
pare cect fee ae 
sere. @e's. we Seri 


owes 406g 


ate. 


- sto.- ee tt) ee: 2) ee eee eee) eee : 
eet t63. wee. S20" Ofer. PEt tive 86 esto. tf .045 <ciee fers 
reo 3900 -982t..< Ree S6es fer. ceC Ore aTe> - 2m 7 28 cee 9755 - 
®ent ‘eo2 act). .ae3> (60 tad? fpse, Gaese fist saci. Svea eri rar, pe a La 
“cot sa? oa cee. Ra! Han. ptr ater Gao ated oot hee tus oe | ee 
020-6 OH eT CRORE. HE tteo) = cot ce atv or 4a sfCe ghee asei cece 8 640 
ono. et. sexo 4-7 mx - sm. ico atce 8 Ftee test etter Teeny =~ oe, ive mop £8) 
= a> se 20500 GOS je) +8Or onc > see ‘Sm €él2. 2ugr Cece MIO: 250, @24e., 2s ,f 
a goss 6350) «tet! ‘r~m et. Goes 29°6 ses? csat she eet OS esce ws A =. to Ae 
; ee n.d ver* tere S201 ere zest et) c . . Ee = 
” Beek OG jaca. xx it 4 oer. Orn o2°5 ‘ove. $reg? Oegeat O.4>. < 3. x apt —— 
icto.--afst 3S eC. ger ~~ afte Pee: G00 zee ig Itz 
tine ™0 e=° rem a fror G90 saa0 ere sang rie 


Ceac 


: i 

——S 2. 2. Co arth 
7 ‘Zor -—te =e aro 7am .. 
Can ome x at 69D x 25.4 os4 anec OT? C428. =e. 
ees “ j 7 xe obs 4 eOe3 ois t= =o " — = a Pe +] = ’ 

Po er) OSE ser =) = Goan seo a, Bool our sata aoe aed: ert om. 
ee ~ = Oo te a rfeS ad cre! Thap is 8 i‘ ww << am enor 
»>e "#¢ ow aga’ | .) en 2 rn Wee ms ma. ito ore a) a 3000 
a i ere c x“ Z 7] 

= =! os “> = SS — _ ; Me = 5 mer y ae 

- 


226 


eS | 000071 0000" 0000° 0000'+ 0000° 0000° 0000° 0000° 0000° 0000° 00C0°! 0000: Opz} SvEO° 0000° 0000" 
1S | 0000" 0000'4 0000° 0000° 0%01° 0000° 0000°4 0000° 0000° 0000° 0000° 0000° 0000° 0000° 0000° 1£10° 
OS | 0000° 0000 0000} 0000° 0000° 0000° 0000° 0000° £685  0000° 0000° 0000: 0000° 0000° 881° c0C0O: 
6y | 000074 0000° 0000  0000°! 6000" 0000 0000° 0000° 0000° 0000° 0000'1 0000: Opti: sSreo:’ 0000 coco: 
8p |} 0000" O0201° 0000 0000 0000's 0000° ozor 80rO0° 4850. OG000° 0000° 0000 0000 0000 szLi- iLO: 
tv | 0000° 0000" 0000° 0000° 0000° 0000°4 0000 0000 €680° 0000° 0000° 0000° Orzti:> 0000° 0000’ 0000: 
9P | 0000 0000} 0000° 000° 0%01° 0000 0000°1 0000° 0000° 0000° 0000° 0000° 0000° 0000 0000° £10: 
Sb | 0000" 0000° 0000° 0000° 80r0° 0000° 0000° 0000°1 0000° 0000° 0000 0000° Opzi* 0000: 0000° 6éz>PI 
vy | 0000° 0000 €685° 0000 14850 €680° 0000° 0000 0000's 0000° 0000° 0000 €680° 0000 OZ9E° 0000: 
fp | 0000" 0000" 0000° -0000° 0000° 0000° 0000° 0000° 0000° 0000'1 0000° 0000° 0000: 0000° 0Cc0O 0000: 
Zp | 0000°+ 0000° 0000 0000" 0000° 0000° 0000° 0000° COCO 0000° 0000°1 0000° Orzi: SPpeo 0000 QO0D: 
!¥ | 0000" 0000° 0000° 0000° 0000° 0000° 0000° 0000° 0000° 0000° 0000° 0000°! 0000' gBrre’ 9696 COCO: 
Ov | OPZ1° 0000° 0000° Opzi' 0000° OFz%+° 0000° Orzs* €680° 0000 O¥%i° 0000 0000’! 6LEI° 0000° 0000: 
SE | SPEO° 0000" 0000° SreO° 0000° 0000° 0000° 0000° 0000 0000 SreO° aBrre GLE: 0000'} arre’ 0000: 
BE | O0CO” COCO” 881° 0000" SZLi* 0000 0000° 0000° 0Z9E° 0000° 0000° 369£° 0000° B87FE° 0000°1 COOO: 
LE | C000" 4£40° 0000° 0000 110° 0000° 1£10° 62ri° 0000° 0000° 0000° 0000° 0000° 0000: 0000° 0000"! 
9€ | 00007 0000° 0000° 0000° 0000° 0000 0000° 0000° 0000 0000° 0000° 0000° 10S: ¥E£01- 0000: 0060" 
SE | 0000" 99rE° 0000° 0000° srth 0000° 99F%E° S150" €F00° 0000° 0000° 0000’ 0100° 0000° 6r60° 9p80° 
ve | 0000" 0000 0000" 0000° 0000° 72180° 0000° 620° Z180° 14850° 0000° 0000: SE6S° 6LLZ° 0000° 0000: 
EE | C000” 9LvE" £E6L0° 0000° sEEE° 0000 9LvE° 04190° 161Z° 14900° 000° 0000° 0000° 0000° Slle° LEI: 
cE | }8tE 0000" 0000 18ZE° 0000° Sz90° 0000° 90rt° 6Z790° 0000 18Ze° ESE’ B6lh° EGLE’ pESE: 0000: 
be | C000" EEEE 0000 0000 2179 0000 eff 80Z0° 6150' 0000° 0000 0000: 0000° 0000° #181 PtSO- 
O€ | 0000" 0000 0000° 0000 6910° 0000° 0000° 0000° 38t9a} 880% 0000 0000° 6940° gl6t s9et° sLI0 
6% | O97t° 0000° 0000° O9r1° 0000° 879% O000° O£L0° €680° O£10° 0961: 0000° O16S° 14E1E° 0000: 0000: 
8 | 00007 0000" 9470" 0000° 0000 1+8€% 000° 0000 613% 0000° 0000° 0000’ Orzi: 0000° P6tZ: 000: 
£@ | 0000" 0000  8700° 0000 0000 g8rrO° OO0O £800° P9zt seee O000 72570 14rtZ 6t8t ZESO 0000° 
9z | os9e 00" 0000" OSSE° 0000" 3010 0000 998% 9010° 0000° OSSE° EREO0° L2LSS° FOO} E8EO0° C0CO: 
S@ | 0000" COCO’ LEEO 0000° 0000 0000 COCO 14900° 1501 1904 0000" 0000 09s) StS’  Z1Zt° C000: 
vz | COOO' 4981 @r90° 00CO B8rir’ OOOO 1981 S470" ~9SZ OOOO 0000 0000° 0000’ 00CO 8s8e° sz10 
EZ | OOOO” saz 94f0" 0000" ZO1S° 0000 GSZi° 0000 sS6rZ 1800° 0000 0000° 0000° OOCO EeR8se 3060: 
cc | 0000" ¥3980° 0000° 0000 g641° COCO 980° 6Zz>Pr} 8500 0©000° 0000 0000° 0000 0CcO 24510° sSoE9 
te | S8E0° 0000" fStl* S8EO° 6940° 0000° 000° 0000 EeSZZ 6910 SseO° OOOO LLOE: 93c6rr° eEzEI 0000" 
0% |} OOOO” 1£L1° SBEO” OOOO 666E° C000 TEL 4LSO° 6rEz° OOOO" 0000 0000: 0000 cCOOO ZiE o9F1- 
63 vyige = 0000" 0000" ¥i8E C000 £010 O00CO L88z° £010 OCOO ise EFri: SEEP Bez errs 0000 
Bt | 0000" 49€0° LILt’ 0000" ZSiE° 0000 149€0° ZerO° }e6F 14120° 0000 0000: Q000° 0600 g9Srs 2180 
ft | Q000" 0000° 0000 0000° 0000° s9/1° O000° itp’ £680° 000° 0000 0000’ ZlES° FEO! ©000° odd 
St | O96€° 0000° 0C00° O96€ 0000 0660° ©000° z9Le° Z660° €690° 096€° 0000: 199—° zP90° 6600 Good 
St | E9E0" 0000° 000° £9£0° 0000 151° 0000° 1150° a8rsO’ 1SSO0° ES9£€0° g8500° 16ZS° {L6E° EZ10° COO 
rh ETEL = =0000° 0000" EZEl* £700 SLS}° 0000 Ztrs* €€60° 0910° EtE1° OOLO 608° O6€z° SZEO zOQ00° 
€h $617" 0000" 0000" 161Z° 0000 44%1° COCO 610% GO6O0° OL00° 4612 G6IIO- E192" FPrOL 9710 «Odo 
ct | 0000" 4690" L0Z0° 0000 160E° 810° 14690° O6zt° BOE’ ET00° C000’ 0000’ 9r£0° Sit0° oOSsEZ eEFar 
bb | COCO -FBos B81St° OOOO” 610r° 0000 FBO’ 9910° BEF 14000° 0000 0000 0000: OCCO’ Bier s0590 
for VEOOW OOOO” 6LFO” ECO” 6520 69r0° OOOO SPrlO° ezrz 90%2 FEOO’ OOOO’ GEsz: ziez 9891 ZhOOP 
6 vRFO) QUOO” 6E1O° FrrO’ G6EIO° ZL61° O0O0O 1960 18S} —O0S%O° YrrO° 100° Ero zSez: zEzZo aod 
8 verb OOOO 8Ft0° vert 6610 1901° OCOO’ 4802° €061° SezO PrepPt ZEBO° —p9rS° «TBIZ” Sk Sh ooo 
ih 8€O0! OOOO £470 8E0l” ErOO’ 614° OCOO 8180 FSez° 9660 ge0s 16L0° S609° \47%Sz zZ3a1 Ode 
9 OOOO" fFrib  Se80° OOOO” 729/—° 0OOCO frit’ 610 ESSE” 1¥El” 0000 00CO’ OOOO 8110 LOrr: ero 
Ss OOOO" Eb1O” fFrZb° OOOO’ 9EEL° 8500" E110" S100° LESE’ LpLb’ 0000" COCO L6S0° EFOl: EiLr ZLI0° 
P O0CO" €0Ob 4000" 0000" 415% COCO’ £001° 6Zrl° 610° 0000° 0000 0000° 0000° 0000 760° ESPs: 
€ OOOO” ~B80rO” 10% 0000" O6%Z° COCO’ 8070 9200° sszS° ZrO 0000 0000: 0000° 9000 8zeS- s6zo 
z OFLO" 000" 7800" OF10° 0100" 2090° 0000° SOFrO° frEl- OL61° OFIO’ 6000- L9SE: ZOE’ FBO: oad 
r PIE OOOO” OOOO” PIE O0CO 0S50° OCOO” iZLt° OSSO° OOOO” Fie’ SsO9e° SEOP 6S6E—SOSE" 0000 
ts Ss os 6r 8» Le ov Spr tr Evin mete. be )té« 6& ge Le 
9r aula 


O4 


rT NOWTMNWer wd 


ALITSVVINIS 


‘aie — setae ee 
ag een st 
(lieieGestoaeamhemadae genaatans | 
sbcabtinidbedeai Sitar aT oa 
AOUNe SS TRE IPEE SLE ECRREe EET LE HTP LEES | 
manera eaio!eongpeuregneseest austere ; 
ASaSeawdaman Dad mgeeag ena TLLUTE MAREE NNN? _ 


; 


‘ 


$e 2 


BE arr m eh nent LEE eat 
PEC eTe Ty tenth hae eieeeenes | rt 
Se ae rea 4%: Sa 
SP aT gT: dunia « 
leachate als ik Cee 8 ele 


a 


woh e Soe, rite Ls ePeRAMaM eT eRnsdansteceasece>scceraes F | 


J 


Zon 


Appendix 11. 52 x 52 matrix Of the average asymmetrical 
overlap (Levins, 1968) between species. 
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Appendix 13. 52 x 52 matrix of summed asymmetrical overlap 
(Levins, 1968) between species. Bird 46 was 
created by adding bird 1 to bird 2 
to. 2,.bird 45." Species codes same as 
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Appendix 14, 


Actual population size and distribution of 
each of the hymenolepid species comprising 
the largest species flock. Because of the 
uncertain status of Tuvensis A and because 


of its similarity to other members of the 


259 


subgenus Microsomacanthus, it is included for 


comparative purposes. See text for further 
discussion. 
Key: Population sizes are given as the Ln of 


the number of individuals within a 
section. The X-axis represents the 


resource continuum for the sample. 
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